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ADDITIONS TO THE FAUNA OF SAN DIEGO. 

BV CARL H. EIGENMANN & ROSA S. EIGEXMANN. 

Within the past five months the conditions for the study 

of the ichthyolopcal fauna of San Die^o have become 
vt'iv lavorable. Before that timt' each llsherinaii dis- 
posed ot his catch as best he could; now practically all 
the tish caught are broui^ht into two markets where we 
are enabled to examine the catch of each day as it is un- 
loaded. To these conditions we owe the ability to enu- 
merate many forms which are either new or have not be- 
fore been found near San Die^^o. We are under many 
obligations to the fishermen who always desire to preserve 
strange forms for us, and whose knowledge in certain 
cases even a professional ichthyologist might envy. 

The types here enumerated will be deposited in the U. 
S. National Museum, the Museum of the California 
Academy of Sciences, and in our private collections. 
The catalo^e numbers given in this jniper refer to the 
rej^ister ol the California Academy ot Sciences. 

We are indebted to ^^r. S. Garnian tor tracin<rs ot va- 
rious tijriires ot Scopeloids otherwise inaccessible to us. 

3d 8sb., Vol. III. M«rcb 24, 1890. 
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C"C YPRINID^. 
z. Phoziiitts XTigoma) orcnttii sp. nov. 

Types, o>%r one hundred specimens, the largest .062 m. in length. Te- 
fliMckl»Kiver and tributaries. C. R. Orcutt, collects. Oct. as, 1889. 
\ ;.CatAlogiie No. toil. 

- -While campin<^ Mr. Orcutt discovered a large number 
. oi lislies in a river about rilteen miles southeast of Tem- 
ecula station. By usin*^ a blanket as a seine a numlier 
were secured. LeaviiiLT out of consideration the Cas/rr- 
osteus microicphalus whicii enters rivers, but is properlv a 
brackish water species, Ph. orcuttii is the second* species 
of fresh-water fish recorded from the western slopes of 
San Diego county. Judging from its large sandy bed, the 
river in which this species was discovered is evidently of 
considerable size during the rainy season. At the time it 
was visited it was but three to five feet wide, and a few 
inches deep. In places it disappeared entirely under the 
sand. At Temecula station in the Temecula river this 
species is still more abundant than in the mountains. 

Related to Ph, egregius and Uneatus Grd. 

Head, 3 »^ -4; depth, 4-4 >^ ; D. ; A. 7)^; lat. 1. 
58; teeth I (rareily) or 2. 5-4. i or (rarely) 2. 

Moderately compressed: heatl sub-conical, scarcely 
wider than high, its depth equal to head, less snout; eye 
large, 3^^ (in smaller specimens) to 4 '4 in the head, i)^ 
in interorbital : maxillary reaching to front oi eye. 

Lateral line complete: little decurved. 

Origin of dorsal tin equidistant from base of middle 
caudal rays and pupil ; height of dorsal equal to length 
of head less snout, but little less than the head in smallest 
specimens. Caudal widely forked, the lobes equal, a lit- 
tle higher than the dorsal. Anal, i ^-iK bead. Ventrals 

*Salmo iridtus is found in PaU Creek. 
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inserted slightly anterior to the dorsal fin, their tips reach- 
ing the vent, not to anal. Pectoral fins i^-i^ in head, 
not nearly reaching the ventrals. 

Upper teeth strongly hooked, the lower more conical ; 
the tips of all the teeth black in fresh specimens. 

Peritoneum black ; intestinal tract little longer than the 
total length. 

A conspicuous plumbeus lateral band nearly as wide 
as depth of eye extending from shoulder to base of cau- 
dal; a triangular blackish spot on base of caudal; top of 

hccul iiiul back downward to lateral b.md dark <>rav: ven- 
tral surface below lateral band j^inkish in life; sides and 
middle of head with black dots; caudal smutty, other tins 
plain. 

SCOPELID^. 

The members of this family seem to be quite abund- 
ant. They descend to deep water in stormy weather, 
and are then eaten in quantity by the rock-cods, from 
whose mouths all the members so far known from this 
region were taken. They are more restricted in their 
habitat than might be expected. None of the species 
taken witliiii twenty miles of Point Lonia. with one 
doubtful exception, were found on Cortes Hanks, and the 
three species collected on those banks have not, as ^'et, 
been taken near Point Loma. 

DiAPHUs gen. nov. 

Type: Diap/tin thcta sp. nov. 

Characters of Myctoplium; jihosphorescent spots di- 
vided into halves by a median black line. 

The phosphorescent spots being very important charac- 
ters in the family Scopeiiihe, their peculiar modification in 
the species described below seemed to us to be of gen- 
eric value. 
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To this genus should be referred Scopelus engranlis Gttn- 
ther, Challenger Report, Deep Sea Fishes, 197. 

3. DUphus theta sp. nov. 

Types, eleven Rpectmens, .033-.065 m. long: from the mouthi of teveiai 
species of S/basi(xies. Off Point Loow. C. H. E., colleetor. 
Catalogue No. 1003. 

Head, 3-3 >^ ; depth, 3>^-4; D. 11-13; A. 9-12; 
lat. 1. 34. 

General shape of the head as in M. mUlUri (see Goode» 
Hist. Aquat. Animals, pi. 203), the tail deeper; the pec- 
toral placed lower. 

Compressed, deepest at nape, tapering evenly above 
and below to the caudal peduncle, whose depth is equal 
to half the greatest depth. Head short and deep, its depth 
I5 in its length; profile convex, not encroached upon by 
the low supraorbitals; nasal ridge inconspicuous. 

Orbit 3 in head, in interorbital. 

Preopercle little more oblique than in J/, californiense 
and miilleri\ maxillary 1^3 in the head. 
Scales entire. 

Origin of dorsal fin little nearer tip of snout than to or- 
igin of caudal; base of dorsal 1-2% in distance from base 
of middle caudal rays to last dorsal ray, which is slightly in 
advance of the origin of the anal; adipose fin equidistant 
from base of middle caudal rays and last dorsal ray; ven- 
trals reaching little beyond origin of anal; pectorals mi- 
nute, not reaching ventrals in large specimens; placed 
very low, little higher than in M. brachychir, 

A conspicuous phosphorescent spot on snout just in 
front of each eye (the remainder of those on head some- 
what obscured through digestion); five pairs of phospho- 
rescent spots on breast, live jiairs on bellv, fourteen j^airs 
from oritfiii of anal to caudal, none on base of middle 
caudal rays, the remaining spots as in ailijoniunsc with 
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an additional one just above the fourth pair on the breast 
(some of those on shoulder probably obliterated); no 
white blotches or spines about caudal peduncle. 
Black, scales strikingly ccsrulescent; fins light. 

Stbnobrachius subg. nov. 

Type, Afyettphtm Uueoputrum sp. nov. 

The comparatively small eye and enlarged scales of 

the lateral line would place this species in the genus 
Alysia Low. It does not apj^ear to us that the differ- 
ences are of sutlicient importance to warrant more than 
a subgeneric separation from Myctopliuut . As the name 
Alysia is preoccupied, and we are not able to examine 
specimens of the type oiA/ysia, we propose Sienobrac/iius 
as a subgeneric or generic name for this species, in allu- 
sion to the very narrow pectorals. 

3. Myctophum (Stenobrachius) leucopsarum sp. nov. 

Types, 23 specimens .035-. lou m. lung: from the mouths of species oi 
Sekutada taken off Point Loma. C. H. E., collector. 
Catalogue No. 1007. 

Head 3K-3>4 ; depth 4^-51^ ; D. 12-15; A. 14 or 15; 
Lat. 1. 36. 

General form of Myctophum tozvusendi Eigenm. & 
Eigenm. Deep forward, tapering evenly to the caudal 
peduncle, whose depth is one-half the greatest depth. 

Head long and pointed, its superior and inferior profiles 
nearly equally inclined. Mouth large, maxillary reaching 
edge of preopercle, considerably dilated behind, ij-ii 
in head. Eye comparatively small, orbit in head, i 
in interorbital. Interorbital with a slight median ridge, a 
groove on either side of it. Nasal ridge comparatively 
small. Preopercular margin oblique. 

Origin of dorsal nearer tip of snout than to base of 
caudal, behind the ventrals; last dorsal ray over third or 



Digitized by Google 



6 



CALIFORNIA ACADEMY OF SCIENCES. 



fourth anal ray. Base of dorsal 2 '3 in its distance from 
the middle caudal ray. Highest dorsal ray equals head 
minus opercle. Adipose tin nearer dorsal than caudal. 
A white area just in front of the caudal on the dorsal sur- 
face, another on the ventral surface. Phosphorescent 
spots arranged as in M, calif orniense^ the three about the 
pectoral forming a straight vertical line instead of a tri- 
angle. 

Scales very thin, silvery or but slightly coenilescent, 
those of the lateral line much deeper than the others, twice 
as large as those on the tail, about ^ larger than those of 

the body. 

Light, dotted with black, appearing lighter than any 
other species of this laniilv fnuiul about San Diego. 

Mr. Samuel Garnian lias kindly sent us tracings of 
Myctoplutm corusrans iimX /lians . In /t KCopsarum the scales 
of the lateral line are not so deep, the snout sharper, the 
pectoral narrower ami placed lower than in coruscanSy 
which is identical with the type of Alysia. 

Tarletonbeama gen. nov. 
Type: Thr/ttamieamia ieutia sp. nov. 

Related to Myctopkum^ differing from related genera in 
having no externally developed lateral line. 

Anal basis much longer than dorsal. Pectoral placed 
high as in Myctoplium, Caudal peduncle e.\tremely 
slender. 

Myctopkum crenulare Jordan & Gilbert probably belongs 
to this genus. Dr. Gilbert informs us that it has no lat- 
eral line. It seems to have been nearly simultaneously de- 
scribed by J. & G. and by Dr. Tarleton H. Bean, for 
whom this genus is named. 
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4. Tarletonbeania tenua sp. nov. 

Type: a binple specimen .073 in. October 31st, 1S89. C. 11. E , collector. 
The single s])ecimcn wa^ taken out uf the mouth uf Sebast&dei miniatus. 
It probably came from near the Corona<Io Islands. 

Head 3)^; depth 4' J ; D. 12; A. 17. 

Greatly compressed; highest at shoulders, tapennj:^ to 
the very slender caudal peduncle, whose depth is in 
the greatest depth, its width a little more than half its 
height. Ventral and dorsal outlines equally arched. Head 
as in Myctophum calif orniense; the preopercular margin 
little inclined. 

Scales of back and belly rather small, those of the sides 
much larger, the smaller scales strongly denticulate; 

the larger ones crenulate, all thin, deciduous. 

Origin of tlor.sal equitlistant Itnm tip of snout and liase 
of eaiidal : adipose tin nearer dorsal than caudal. Length 
of caudal equal to the base of the dorsal. Anal basis long, 
4 in the length. Ventrals reaching hall way to seventh 
anal ray; pectorals to ventrals. 

No spines abo\ e or below on the caudal peduncle. 

Five pairs of phosphorescent spots in front of the ven- 
trals; six pairs between ventrals and anal; sixteen be- 
tween the origin of the anal and caudal ; one spot above 
the last of those along the base of the anal ; three extend- 
ing in an oblique series from the last of the abdominal 
spots upward and backward ; one above the first of the 
abdominal spots; one on the lower margin of the anal 
basis; another in front of the middle of the pectoral, be- 
low which is another near the ventral series. 

This specimen differs from the description of .1/. crcnu- 
lare in its equallv arched dorsal and \ eiitral outlines: in 
the alisence of spines on the caudal peduncle above and 
below ; in the position oi the dorsal and size oi the 
ventrals. 
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5. Euthynnus pelamys (L.) 

Tliynnus pelamys C. & V. Hist. Nat. Poiss. VIII, 112, 
1 83 1 (Rio Janeiro). 

Orcynus pelamys Poey. Syn. Pise. Cub. 362, 1868; id. 
Enum. Pise. Cub. (Cuba). 

Sarda pelamys Gill. Cat. Fish. East Coast N. A. 24, 
1873 (Cape Cod to Florida). 

Euthynnus pelamys Jordan & Gilbert, Syn. Fish, N. 
Am. 430, 1883 (copied); Jordan, Cat. Fish. N. Am. 69, 
1885; id. Proc. U. S. Nat. Mus. 1886, 574. 

This species has hitherto been known from the warm 
parts of the Atlantic Ocean, the Indian Ocean and Japan. 

A single specimen, .47 m., was brouj^ht into the San 
Die^o market Oct. 31, 1889, another Dec. 15, 1889, by 
the Portuguese Hshermen. It was pointed out as some- 
thing rare, and with the statement that it was common in 
Portugal. It was provisionally identitied with E. pelamys 
(L.), though it differs from the description of that species 
in having no teeth on the palate, and but seven dorsal 
finlets, and from the figure in Goode, History of Aquatic 
Animals, pi. 95 b., in having the lateral streaks of the side 
continued forward to the shoulder. 

Head, 35 to end of middle caudal ravs; depth, 3J; I). 
XV— I, 14+VII; A. II, 12+VII. 

Metallic blue above, sides white with four black stripes 
extending from the shoulder-girdle backward, the lower 
ones decurved. 

Somewhat heavier than Sarda ehilensis. Head conical, 
mouth moderate, the maxillary extending to below the 
middle of the eye ; no teeth on vomer or palate ; jaws 
each with a series of fine, sharp, recurved teeth. Eye 
large, with anterior and posterior adipose lid, I5 in snout, 
6 in head, about 2 in interocular. Dorsals and anal fal- 
cate. Pectorals reaching vertical from loth dorsal spine. 
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Corselet well developed, the scales extending along the 
base of the dorsals and ventrals, and along the lateral line ; 
Otherwise naked. 

SCIv^NID^. 

6. Genyonemus lineatus (Ayres). 

This species, while it was known to be abundant on 
the coast of California, does not seem to have been re- 
corded from San Diego. It was common in the bay on 
December 27th, and spawns in February.. 

DITREMID^. 

Accordiiij^r to modern rules ol nomenclature tlie name 
Embiotoiidtr is not tenable, the name Embiotoca being a 
synonym of the objectionable Ditrcma, 

7. BamalichthTS argyrosomtis Girard. 

This species, not before recorded from San Diego, is 
not uncommon on the ocean shore, and enters the bay. 
It was first observed December S, 1889, and has been 
noticed at several different times during the remainder of 
the month. 

8. Amphistichus rhodoterus (Agassiz). 

One cfi -'9 n™- January lo, 1890. With Amphtstichtts argenUus 
Agassiz. 

Silverv, the bodv proluseh covered from dorsal to anal 
and ventral fins, with squarish, bronze spots, the color 
being exactlv like that which forms bars and spots on A. 
argenteuSy except that the brassy color in argc>ttens is 
modified only by black dots, while in rhodoterus the 
brassy color is modified by both black and scarlet dots, 
the scarlet making the sides appear to be strongly tinged 
with red. The brassy ground color of the spots is not 
resolved into dots by the aid of a pocket lens, but appears 
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as if evenly applied, and the red and black dots sprinkled 
upon it. Dorsal surface backward to insertion of dorsal 
fin, olive; a blue metallic retlection above lat. line from 
nape backward. V^entral surface backward to base of ve.n- 
trals strongly scarlet-tinged, the red and black dots ag- 
gregated on the breast to form crescents parallel with 
the scale margins; premaxillary posteriorily, and maxil- 
lary, checks and opercles also strongly red-tinged, this re- 
gion and the breast appearing, at a glance, to be "blood- 
shot." 

All the fins, except the pectoral, blackish at tips and 
reddish-tinged ; an olive streak through the dorsals which 

IS most conspicuous anteriorly. Pectorals reddish at base, 

otherwise plain amd slighllv olivaceous. 

D. XI. 27; A. Ill, 30; depth, 2; head, 3?; lat. 1. 68. 

Eunitht/iys hecrmauni Girard is not a svnonvm of this 
.species. It probablv is identical with Aiupliistichus 
argcntciis A«rassi/. The proportions, color, etc., agree 
with Ampliisticlius argenteus Agassiz, but not with A. 
rkodoUrus Agassiz. 

GOBIID.*. 

9. Cleyelandia longipinnis (Steindachner). 

Gobiosoma longipinne Steind. Ichthyol. Beitr. VIII, 27, 
1878 (Los Animas Bay). Cle%*elandia longipinnis Eigenm. 
and Eigenm. Proc. Cal. Acad. Sci, 2d Ser., Vol. I, 73, 
1888 (San Francisco). 

This species lias so far been known from three speci- 
mens ill Dr. Steiiulachner's collections from Las Animas 
Ha\ . (jiilf of Calilornia, and a single specimen from San 
Francisco. 

We find it to be the commonest lish in San Diego Bay 
where it is found in all the little pools between high and 
low tide marks. 
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The diagnosis of the genus CUveiamiia may be aug- 
mented with the statement that the skull is convex in 
transverse profile without a trace ol a median ridge. 
Jenkins and Evermann, in an apparently hastily prepared 
paper (Proc. U. S. Nat. Mus. 1888, 150), considered 
Ciettelandia identical with Gillichtkys, 

zo. LepidogobittS (or gen. nov. ) y-cauda (Jenkins & Ever- 
mann). 

Giilic/itys y^cauda, J. & E. Proc. U. S. Nat. Mus. 1888, 

147 (Guaymas) 

This species has been recorded from Guaymas only. 
It is also found in San Die^o Hay, nearer low water 
mark than C. lon^ipinitis , and was eonsidered a new spe- 
cies bv us. Dr. Cjillifrt has examined some of the typ- 
ical specimens, and inlurms us that ihev have the dermal 
shoulder tlaps of Lcpidoj^oluus and bands of teeth instead 
of single series as stated by Jenkins & Evermann. A 
comparison of the skulls of this species, and of LepidogO' 
bins Upitius, is necessary to determine its generic posi- 
tion. It greatly resembles that of Gillichtkys, 

The members of this familv. or at least of the <(enus 
Schastodi-s . seem to live at dolinite dej^ths and on bot- 
tom peculiar to each species or ^roup of species. This 
does not imply that their distribution is narrowly limited, 
but that a j^iven species may be found or not at any point 
within the limits of its habitat, as the peculiarities of the 
bottom at a given depth are fitted for it or not. To this 
cause is to be attributed, in part, the fact that so many 
northern forms have but lately been added to the fauna 
of San Diego, and that a given species may be caught for 
several days in succession, and then not appear again for 
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some time. As the different rock-cod boats have found 
new conditions, even within a few hundred yards of their 
usual fishing grounds, they invariably have brought nov- 
elties. Thus, on one day, S. proriger^ rufus, eos and me^ 
lanostomust the first one **rare," the others new, were all 
brought by one boat which had accidentally found new 
conditions. S. melanostomus has not since been found, 
prorif^er has been caught but once, while eos and rufus 
havt' occasiotiallv het'ii loiind since. .S. ruber and U'vis 
arc lrf(|Ufntlv associated, wliile rubrovinctus, cloni:^atus^ 
clilorostictus, consU-lLxtus, rosaccus, vcxillaris^ chrysomelas 
and serriceps form another group. 

II. Sebastodes goodei sp. nov. 

Closely related to .S. fhiridus antl S. paucispinis. Locally 
abundant off Point Lonia. Many were brou<rbt into the 
market Janu.iry lo, iSqo, with a species of Eopsetta. 
Others were cau«rht the 29th. The largest seen 22 
inches long. C. II. E. collector. 

Catalo^aie No. 1056. 

I). XllI, 14; A. Ill, 8; head 25-3; depth, ai-SJ; 
lat. 1. 54 (pores). 

Elongate slender, form of fiavidus^ proriger^ and elon- 
gatus. Head pointed, the mandible projecting and enter- 
ing the profile as in flavidus. Skull as in paucispinis^ the 
occipital ridges ending in spines, the parietals not meet- 
ing above the supra-occipital as they do in flavidus; no 
other cranial spines evident. Mouth large, maxillarv 
reachin;^^ to anterior margin of pupil (posterior margin ol 
orbit in paurispiiiis) \ 2\ in head (1:^4 in paNcispinis) . 

Orbit little longer than snout ( i}^ in snout in paucispi- 
nis of same size) 4-4 ' ^ in head, equal to the interocular, 
little greater than the interorbital. Preorbital narrow, ? of 
orbit, with 2 or 3 spines, the posterior one or two directed 
backward. 
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Preopercular spines strong, the two lower slender, dis- 
tinct. 

Scales small as in paucispinU; jaws and tip of snout 
finely scaled. 

Dorsal spines slender, the highest about 3 in head. A 
deep notch between the spinous and soft dorsal fins. 

Caudal deeply forked, the middle rays about half as 
long as the longest. Anal spines very short, gpraduated, 
the second little more than half an orbital diameter, much 
lower than in flavidus, the rays low, not twice as high as 
second spine. Ventrals short, reaching half way to base 
of 3d dorsal spint*. 

Pectoral lanceolate, reaching midway between tip oi 
ventral and vent. 

Gill-rakers slender, the longest 2 in orbit. 

Peritoneum white. 

Color clear vermilion, the back a little darker than the 
sides, the belly whitish. Anal, pectoral and ventral fins 
vermilion, the membranes of the dorsal dusky-yellowish. 
Caudal vermilion, somewhat dusky. No black an3rwhere. 

Dedicated to Dr. G. Brown Goode, in charge of the 
United States National Museum. 

This species beinjj intermediate between paucispinis 

and Jiai idns, that is between Scbastodcs and Sebastulitys , 
the <renus Scbastodcs will either have to be merited with 
SebastichtkySy or the latter divided into other genera. 

13. Sebastodes rufus sp. no v. 

Several specimens of this species were taken oii Point 
Lorn a in 100 fathoms of water, November 14, 1889. 
Others have since been brought into the markets. It is 
evidently closely allied to S, o%*aUs and .S\ entomelas. 

For comparison we have a specimen of S. ovalis .37 m. 
long taken on the Cortes Banks in 45 fathoms, July, 1889. 
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The specimens ot S. rufus are: one ,54 m. long taken 
off Point Loma November 14, and one .37 m. lonjj taken 
December 10 at the same place* We have no bona fide 
specimens of 5. entomelas and have used both the original 
description* and the modified description in Jordan & Gil- 
bert's Synopsis of North American Fishes. 

Head 3; depth 3)^ (3^ inovalis); D. XIII, 14M ; A. 
Ill, 8^-^ ; 56 pores in lateral line. 

Compressed, elonj^ate; profile straipfht, less steep than 
in ovalis, the snout broader. Maxillary reach! n<r to mid- 
dle or little be\(Hid middle ot eve. Mandible with a 
prominent symphvseal knob. Inlerorbital slij^htlv convex, 
as wide as orbit in smaller specimen, wider in the larj^er. 
Preocular, supraocular, postocular, tympanic and occi- 
pital spines present, the last with a distinct spine at tip; 
the occipital ridges higher, narrower, more diverging and 
more conspicuous than in ovalis. The preocular as fully 
developed as in ovalis. (The postocular absent in entom- 
elas,) 

Eye moderate, orbit slightly longer than snout, 3^-4 
in head. 

Preorbital very narrow, about 4 in the orbit, with two 

small backward-directed spines; (no spines in entomelas.) 

Preopercular spines long and slender, all ol them longer 
and stronger than in ovn/is, the lower two verv lon<f. the 
second reachin<r bevond base ol" third, not neaiK- reach- 
in<; base ot third in ovalis. ("The two lower obsolete" 
in enlo}fic/(is . ) 

Head entirely covered with moderate sized scales, those 
of the body larger. « 

Outline of spinous dorsal little arched, the highest spine 
slightly more than 3 (2% in ovaiis) in the head, the high- 



* Proc. U. S. Nat. Mm., 1880, 142. 
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est ray about equal to the highest spine. Caudal emar- 
ginate. Anal spines graduated, the second equal to the 
highest dorsal spine. 

Rufous, variously marked with brown. Lateral line 
rufous. Upper angle of opercle, a line from eye down- 
ward and backward to upper half of pectoral, another 
parallel to it from upper angle of maxillary backward, and 
tip of jaws dark brown; these markings conspicuous; 
head otherwise rufous. Axil black. Margin of spinous 
dorsal and greater part of membranes of soft dorsal black. 
Base of dors.ils rufous, spotted with darker. Caudal 
duskv. Membranes of the remaining tins chiefly black, 
the rays rufous. Peritoneum jet black. 

13. Sebastodes proriger Jt)rtlan & Gilbert. 

Five specimens of this species were brought into the 
San Diego markets November 14, 1889. They were said 
to have come from a depth of lOO fathoms, where they 
were associated with large specimens of ru/us, melanosta- 
mus and eos. 

Description of a specimen .66 m. long. 

Head 3 in the total length; depth 3^ ; D. XIII, 1^% ; 
A. Ill, 7>^. 

Elongate. Head pointed, the lower jaw projecting. 
Maxillary reaching to below posterior margin of eye, 2 in 
head. Interorbital slightly convex, without ridges. Cra- 
nial ridges low, obscure, but all terminating in sharp 
spines ; pre-, supra- and postocular, tympanic and occi- 
pital spines present. Eye small; orbit if in snout, 4-^4 in 
head, 1% in interorbital. Preorbital 5 of an orbital diam- 
eter, with 3 retrorse spines below, the posterior the small- 
est; a retrorse spine just below the orbit. Opercular 
spines simple and strong. 

Mandible, maxillaries, suborbitals and entire snout 
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scaled. Scales ot the head sipall and strongly ctenoid, 
those of the body hir<rer. 

Outline of spinous dorsal re^larly arched, the 4th and 
5th spines hij^hest, 3 in the head; hi*^hest articulate ray 
3I in the head. Anal spines graduated, the second being 
stronger but considerably shorter than the third, which is 
5^ in the head; highest ray 3 in the head. Pectorals ex> 
tending somewhat beyond the ventrals. 

Peritoneum black. Top of head and back chiefly black, 
lateral line vermilion; a blackish band just below the 
lateral line becoming much wider forward and extending 
on the sides below the litth dorsal spine. 

A larj^e opercular spot, a broad band downward and 
backward from eye, a narrow one across cheeks below 
the eye, lips and tip of lower jaw chiefly black; the rest 
of the head and sides chiefly vermilion. Anal and ven- 
trals vermilion; pectorals and caudal blackish; dorsals 
nearly black. Axils dusky. 

14. Sebastodes pinniger (Gill). 

This species has hitherto been known from Monterey 
northward. We can extend its distribution 400 miles. 
A single individual .55 m. long was taken off Point Loma 
December 3, 1889, another December 5, 1889, and an- 
other December 10. They came from a depth of about 
ICQ fathoms. 

This species is very common in the waters of the 

northern parts of California. In the south it is replaced 
bv S.viifiiddis. The latter species is usuallv much redder, 
but a tolerably complete ijradation exists, as many speci- 
mens of tiiiniatiis ha\ e tlie red replaced by lemon yellow. 
There is also an iiUergradation in the roughness of the 
mandibulary scales. 

The life colors of pinniger are : dorsal spines and an- 
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terior part of membrane flesh colored, posterior hah ot 
membrane orange. Second dorsal and caudal orange. 
The remaining tins with the rays llesh colored, the mem- 
branes orange. Belly salmon. Sides and back lemon 
yellow mottled with gray. Lateral line flesh color. 
Lower part of head rose pink, 3 lemon yellow bars on 
sides of head. A band of madder brown between eyes, 
one across nape and one across tip of snout; regions be- 
tween them madder brown mottled with orange. Mem- 
branes between the jaws and between the maxillaries 
black. 

15. Sebastodes melanostomiis sp. nov. 

One specimen .54 m. off Point Loma, November 14, 
1889, 100 fathoms. 

Closely related to S. rubers having smooth cranial ridges 
and black peritoneum. 

Head in the total length; depth .19 m.; D. XIII, 
I3>i ; A. Ill, 7>^ ; lat. 1. 43. 

Short and deep; head heavy; mouth large, lower jaw 
projecting, maxillary reaching to below posterior border 
of pupil. Eye very large, orbit i in snout, 3{ in head. Inter- 
orbital space slightly depressed, 4^^ in the head. Preor- 
bital narrow, 3 in the orbit, with an anterior simple, and 
a posterior many-pointed spine. Cranial spines low but 
distinct, smooth, and covered with skin to their tip. The 
three ocular, the tympanic and occipital spines present. 
Opercular and preopercular spines long, simple. Maxil- 
lary, mandible, preorbital and snout scaly. Scales of the 
opercle rather large. Scales of the sides very large, with 
but few accessory ones. Gill-rakes slender, } of an orbital 
diameter long. 

Dorsal spines all very low, the 3d and 4th the highest, 

3i» tm.. Vol. m. (S ) Ibnh M. UMi 
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l«fiis than an orbital diameter; the soft ra^-s 3 in the head. 
Anal spines ^^raduated, the second not nmch more than 
half the Icn^^th of the soft rays. 

Peritoneum black. 

Body scarlet, shading into madder brown or blackish- 
red above lateral line. Fins vermilion, the first dorsal with 
its membranes narrowly black edged. All other tins more 
or less black on posterior halt, the caudal most so. Head 
vermilion, tinged with black. Inside ol mouth and gill 
cavity almost wholly black. I'pper posterior portion of 
gill membranes black. A black bar above opercle. 

z6. Sebastodes eos sp. nov. 

A single specimen, .54 m., was taken oU Point Loma 
in 100 fathoms, November 14, 1889. Many others have 

since been observed. 

This species is evidently closely related to 5. chhrostic- 
tiis and rliodocliloris . It reaches a much larger size than 
either of those species has been known to attain. The 
scalv mandible serves at once to distinguish it from clilo- 
rostictus^ while this character and the short second anal 
spine distinguish it from rliodocliloris. 

Mead 2%, (3-3,'>i in the total length); depth 3 (3^- 
3^ ) ; D. XIll, 13)4 ; A. Ill, 6>^ ; lat. 1. 37. 

Oblong. Lower jaw included, its symph3r8eal knob 
strong. Maxillary reaching beyond eye, 2 in the head. 
Orbit I in snout, little more than four times in head, 
gi rater than interorbital width. 

Interorbital deeply concave, grooved medially, in 
head. 

Cranial ridges very high and narrow^ ending in promi- 
nent spines: pri'ocular, sujuaocular and Ivnijxmic spines 
(lii tM, ted outward and hiickwartl ; postocular uj^vvard and 
backward. Occipital ridges in largest specimens 6 mm. 
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hitrh, ihe region between tliem depressed. Opercular and 
preopercular spines long and strong. 

Gill-rakers all short, the longest one-tiith orbital diam- 
eter. 

Mandible, maxillary and snout, except a median trian- 
gular spot, scaly. Accessory scales very numerous on 
cheeks and opercles. 

Preorbital little less than half width of orbit, with a sin- 
gle, flat downward directed spine at its posterior angle 
(sinuate in chiorostictus)» 

Spinous dorsal deeply incised, the membrane of the 
fifth spine meeting the sixth spine near its basal fourth, 
less deeply incised in smaller specimens, the highest 
spine 2-234 in head; higliesl dorsal ray, 2^4-3 in head. 
Second anal spine 2^^-3 in head; highest anal ray, 
2 ' 3 - 2 '/2 • Pectorals reaching to Iwelith dorsal spine, 4^-5 
in the total length. 

Color marks all having a washed or faded appearance. 
Body and head intense rose pink. Back and dorsal tin in- 
distinctly marked with raw sienna; fins colored like the 
body. Three pink spots, one below origin of soft dorsal, 
one below its end, one above the lateral line below the 
ninth dorsal spine. Membranes between maxillaries 
Saturn red. Peritoneum perfectly white, or more or less 
dusky. 

A specimen of this species .42 m. long taken De- 
cember 10, 1889, in 100 fathoms off Point Loma, pre- 
sents the following characters as coinjiared with a speci- 
men of >S'. clilorostictus, ,38 m. K)ng, taken July 29, 1889, 
in 45 fathoms of water at the Cortes Banks: 
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.S. Mr. 

Mandible sealed, except about the 

pores. 

Maxillary pretty evenly scaleil. 
Prcorbital with a posterior spine only, 

which on one side is forked at the 

tip. 

Interorbital fiattish, with a deep me* 
(lian groove, i| in orbit. 

Orbit 4 in length of head. 

Second preopercular spine directed 
downward and forward* 

Second anal spine 2% in length of 
head. 

Peritoneum white or dusky. 
Spots of back having a washed or 
faded appearance. 



5!. cklorottietus. 

Mandible entirely naked. 
.Maxillary with a few scales above, 
i'reorbital with an anterior simple 

spine, or a posterior slnwite 3 to 

4-pointed spine. 
Interorbital deeply concave with a 

deep median groove, i| in or bit. 
Orbit, 3^ in head. 

Second preopercalar spine directed 

"downward and backward. 
Second anal spine 2^ in length of 
head. 

Peritoneum very dark. 

Gieen spots on back well defined. 



17. Sebastodes aereus sp. nov. (— umluosNs?) 

Two specimens of this specie.^ were brought into the 
San Diego markets on November 7, 1889. They came 
from near the Coronado Islands and measure .26 and .28 
m. Others were procured January 9 and 24. 

Catalogue No. 1070. 

Closely related to 5. rkodochloris J. & G. 

Head 2^-2^; depth 2^-3; D.XIII, I2>^-I3; A. Ill, 
6^ ; lat. 1. (pores) 37-40. 

Shape of 5. rosaceus. Jaws equal, maxillary reaching 
past pupil, 2 or slightly less than 2 in the head. Preorbital 
narrow, with thre§ flat spines. Eye large, 3)4 in the 
head, 5 in interorbital. 

Cranial ridges high and narrow, terminating in sharp 
spines; pre-, supra- and postocular, tvnipanic and occip- 
ital spines. Interorbital concave, with a narrow median 
groove bordered by narrow ridges. 

Maxillary and mandible entirely scaled. 

Highest dorsal spine 2^ in the head. Second anal spine 



'This seems to be an'individual character. 
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little longer than the third, considerably shorter than the 
rays, 2}{ In the head. 

General color (in life) pink overlaid with bronze. Top 
of head and back above lateral line bronze with five pink 
spots ; sides below the lateral line finely vermiculated with 
bronze, which occupies more space than the ^ound 
color. Pink spots of the back placed as in related spe- 
cies, not surrounded by green or purple; posterior part 
of lateral line pink. Sides of head bronze (pink show- 
ing through) with an ill -defined streak backward from 
upper angle of eye ; a light pink spot on upper angle of 
gill opening; head below orbit pink, with a bronze bar 
through the cheeks; maxillary pink, with a median bronze 
streak; membranes of the maxillaries chiefly bronze. 
Lower surface of head rose colored; breast yellowish- 
pink, abdomen nearly white, area above anal yellowish. 
Dorsal light bluish -pink clouded with bronze, the rays 
of all the other fins pink, the membranes bronze. 

GADIDJE. 

i8. Merlucius productus (Ayres). 

This species is common on the shores of northern Cal- 
ifornia. It has not been recorded south of Santa Barbara. 

A single specimen was brought into the San Diego mar- 
ket November 6, 1889. It came from off Point Loma. 
Others have since been observed. 

COTTID^. 
ZQ. Ldooottiit hirnndo Girard. 

A single specimen of this species, of which Jordan & 
Cnlbert (Synopsis Fish. N. A., 712) say: " vSanta Barbara 
Islands; extremely local" was taken in San Diego Bay, 
January 31, 1890. 
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PLEURONECTID^. 
30. Hppoglossina stomata sp. nov. 

Two specimens of tliis species were obtained in deep 
water oil San Die^o, November 7, 1889. Both females, 
one with ripe e^jjjs. 

Related to //. macrops Steind., with much larger mouth, 
etc. 

Head 3, or slightly less than 3, in the length; depth 
2}4-2l; D. 67-70; A. 52-54; lat. 1. 80. Sinistral. 

Elongate elliptical, the profile depressed over the eye. 
Eye* large, 5 in head; lower orbit slightly in advance of 
upper; interorbital a narrow ridge. 

Mouth large, maxillary extending to posterior margin 
of eye, as long as or longer than the pectoral, 2 in head; 
lower jaw about i}i in the head. Teeth small, unisemal. 
Anterior nares of both sides with long dermal flaps. 

Scales of the left side all ctenoid, those of the right side 
cycloid on the anterior one-half or two-thirds of the body. 
Middle third of the interorbital naked, the anterior and 
posU'i ior thirds scaled. 

Dorsal be«;iniiiiiLr over middle of eve. the anterior ravs 
with but one or two scales, the rest scaled to near the tip, 
all but the last 8 rays simple. Anal similar to the dorsal, with 
a strong procumbent spine. IIi<^hest dorsal and anal rays 
about 3^3 in the head. Pectoral of the colored side about 
2 in the head, that of the blind side shorter. Caudal 
double-truncate, 5-5 >^ in the length. 

Brown, strongly tinged in life with robin's-egg blue; 
numerous spots of light-blue and light and dark brown. 
Five pairs of large dark-brown ocelli along the dorsal and 
ventral parts of the eyed side, the alternate ones larger 

'Eye aot orbit. 
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and more conspicuous. Fins colored like the body, pro- 
fusely mottled with li<;ht and ilark ; sinistral pt-ctoral bar- 
red. A dark-brown spot above and behnv on the caudal 
peduncle just in front of the caudal shows conspicu- 
ously on the blind side. 

The eggs are probably pelagic. They are transparent, 
and measure 1.2 mm. in diameter; the single oil globule 
measures .16 mm.^ 

Two other species of this genus have been recorded 
from American seas. H, macrops Steindachner* from 
Mazatlan, Mexico, and from Trinidad Bay, Patagonia 
(Gthr.f) ; H. microps Gthr.f from the west coast of Pat- 
agonia. 

21. Eopsetta jordam (Lockington) or sp. nov. 

A single specimen of this species was taken with 
Sebasticktkys goodei off Point Loma. It differs from the 
t\ pical jordani^ of which, however, we have no speci- 
mens in the following characters : 



Eye 3 '2' in head. 
Depth 2% in the lengih. 
Vertebne II+J2. 



6^. nov. 

Eye v'i i" Henri. 
Depth 2 in the length. 
Vertebrae ii+Ji* including hypural 
plate. 



These additions increase the number of lislies recorded 
from San Uiej^o. including the Cortes Banks, to one hun- 
dred and sixty-three. 

Remark : Several mistakes were made in our paper on 
**The Fishes of Cortest Banks" which we wish to cor- 
rect here. 

NoToscoi»KLUs HRAcnYciiiR E. & E. is the type of a 



•Ichthyol. Beitr. v. 13, pi. Ill, 1876. t Voyage of H. M. S. Alert, i88t, p. 2. 

{Prof. George Davidson informs us that the older and correct s|)elling 15 
Cortes, not Cortes. 
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new ^enus characterized by the low pectorals; it may 
stand as Catablemella gen. nov. 

Sbbastichthys mblanops should stand as S. mystinus. 

Sebastichthys carnatus is probably S, vexillaris. 

Paralichthys californicub is not a Paralichthys^ but 

a species of Citharichthys. 
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NOTES OK THE GEOLOGY AND PETROGRAPHY OF 
BAJA CALIFORNIA, MEXICO. 

BY WALDBMAR LINDGREN, U. S. 6BOL. SURVEY. 

The expedition sent by the Academy of Sciences to 
Baja California in the spring of 1889 brought home, among 
other collections, some specimens of rocks from various 
parts of the territory. 

Among these rocks, which Mr. Walter £. Bryant had 
the kindness to submit to my examination, were a few 
which seemed worthy of notice and description. 

I. Crystalline Schists. 

The first set of specimens from the Sta. Margarita and 
Magdalena Islands, opposite Magdalena Bay on the west 

coast in the southern part of the peninsula (lat. 240 30') 
principally consists of cryslalliiic schists; ainon^ the rocks 
collected were found chloritic, slatv rocks, often contain- 
ing^ garnet and magnetite: specimens of talc with serpen- 
tine; further, actinolite in long light green radiating 
prisms and an amphibolite, a slaty dark green rock, com- 
posed of prisms of greenish amphibole with scales of a 
white mica, probably muscovite. 

The geological formation indicated by these specimens 

— highly compressed series of older schists — is remark- 
able as dill r ring most decidedly from the geology ot the 
mainland, indicated by Professor Gabb in a section from 
Magdalena l^av across to the (jult Coast. 

Along this section there is a gradual rise from the Pa- 
cific to a peninsular divide, from which an abrupt descent 
leads down to the shores of the Gulf of California. 

The whole distance is occupied by horizontal or gently 

to 8bu, ▼<».. m. (S ) April IC IflM. 
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aippiii<5 soft shales and sandstones of cretaceous or ter- 
tuiry i^ge (mesa sandstones). These are again, especially 
near tHe Gulf , covered with recent eruptive masses. Met- 
amorpHic rocks do not make their appearance until fur- 
ther north, and then, according? to Prof. Gabb's views, 
they are derived by regional or contact metamorphism— 
from the mesa-sandstones. On tlic whole, the o-encral 
outline of the geology of the peninsula, given aboverwould 
be tHe same from La Paz to Sia. (^ertrudis, that is from 
Lat. -4 to Lat. 2S . In general, we may characterize 
the structure as that of a gentlv ascending table land, 
broUen near the eastern coast by a very considerable 
fault. I lus lault line may be very old, but at any rate a 
larfxe dislocation occurred along it in post-cretaceous time. 

It would be very singular if the occurrence of older 
schists were confined to a single point on the west coast 
of the peninsula. 

However, consulting the excellent maps of the hydro- 
graphic office it is seen at a glance that the Sta. Marga- 
rita and Magdalena Islands, continued bv the rocky mass 
of Cape San Lazaro, form a broken chain striking about 
N. 40 W.. and extending tor about 4^ nautical mUes 
Mr. Brandegee, who was a member of the expedition 
mentmned above, states that Magdalena Island has the 
same geological structure as Sta. Margarita, and that 
. from Its appearance Cape San Lazaro is also composed 
01 snudar rocks. The highest point on Sta. Margarita 
Island attains 1900', while that of the Cape is about 
1300 . *^ 

North of the cape the coast makes a bend eastward 
(see fig.) formmg a long, shaUow bay until at a distance 
^JrT^''^^'^^ a ^l^'-^^tion of about N. 

W. Pomt Abreojos is reached. From here to Point 
&an ISugenio (no miles) the coast trends N. 45° W 
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and is occupied by a steep and hi^h mountain ran<re, con- 
tinued northward lor still 25 miles more by rocky islands, 
among which the largest is called Cerros or Cedros. The 
peaks of this range, which, from the bay to the north of 
it, I shall, to avoid repetition, designate as the Viscaino 
Range, rise to a height of about 3500', while Cerros Island 
-attains a maximum elevation of 3955' (see map of hydro- 
graphic office). The range is separated from the main 
mass of the peninsula by a wide desert plain. 




Sketch map of the aottthern half of the California peninsula. Dotted 
lines mark the trend of ranKea and lines of dislocation. 

Of the geoloj^y of the range proper we know as yet 
nothing, but its continuation northward. Cerros Island, is 
known from the description ot Dr. John A. \'eatch.* 
The island is composed of highly metamorphic slates, 

'J. Ross iirowne. Resources of the Pacitic ."^lopc, p. 143, Sua Irancisco, 
1869. 
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amphibolite and serpentine, together with granite and 
porphyries. Besides, basaltic flows and fossiliferous 
sandstone are mentioned. 

In all probability, the range south of Cerros Island is 

in composition and a^e similar to the northern end, and 
the contrast between the more recent eastern range, form- 
ing the main mass ot the peninsida. and this western 
older range of crvstalline rocks is equally strong, as in 
the section from Sta. Margarita Island eastward. If we 
now examine the sea bottom between Point Abreojos and 
Cape San Lazaro by means of the soundings recorded on 
the hydrogj*aphic charts, it will be found that the 
thousand-fathom line which at Point San Eugenio runs 
within 15 miles of the shore, does not follow the coast 
line, but runs in a southeasterly direction till it again ap- 
proaches the shore near Cape San Lazaro. Along a 
straight line between the two promontories the average 
depth is, according to the few soundings available, not 
more than 100 fathoms. 

All these data speak strongly in favor of a submarine 
continuation of the Viscaino Range towards the Cape 
San Lazaro Range. 

Going southward Jirom Sta. Margarita the relations are 
somewhat similar. For about So miles southeast of the 
island, the low coast occupied by the mesa sandstones 
forms a slightly curved line ; it then trends southward, 
and the Sierra de la Victoria, rising from the sea to a 
height of over 6000', runs along it until at the rocky 
headland of San Lucas the southern end of the peninsula 
is reached. 

The thousand-fathom line between Sta. Marjrarita and 
the northern end of Sierra de la Victoria forms a 
curve, concax e towards the shore, and distant more than 
30 miles from it. Along a direct line between the island 
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and the bt-^inninj^ ot tlie Sierra the depth is nowhere over 
100 fathoms. Of the ^eolo<ry of the extreme end of the pen- 
insula very little is known, but according to the few data 
available it appears that granite and crystalline schists are 
the predominating rocks.* It can, of course, not be as- 
serted that there are schists of the same series, and belong- 
ing to the same uplift as those of Sta. Margarita, but their 
occurrence in the line of strike of the latter is certainly 
suggestive. 

In the southern part of the California peninsula there 
exists then, as far as our limited knowledge permits us to 
discern, two orographic lines of great importance: 

1. A comparatively recent, probably post-cretaceous line 
of dislocation, extending trorii the vicinity oi La I'.iz for 
man\' hundred miles northward alono; the eastern coast. 
There is, indeed, little doubt that this is the continuation of 
the fault Hue whicli I have described in a previous paper, 
relating to a section from Todos Santos Bay eastward, 
and which may be traced up to the line between the 
United States and Mexico. Very likely this is only afresh 
break along an old line of disturbance, for a high range, 
composed of crystalline schists and granite continues in 
the same direction from the peninsula of La Paz south* 
ward. 

2. A line along which an uplift of much greater age 
than the first one has taken place, and running near the 
western shore of the peninsula. It possibly extends as far 
as 400 miles from Cerros Island to Cape San'Lucas. This 
line is indicated by several shorter ranges, mostly com- 
posed of crystalline schists and granite, but although its 
continuity is thus broken, it seems very probal>le, indeed, 
that these different parts are due to the action of one and 
the same orographic force. V^ery likely the range was 

*Prof. Gabb's report, .Appendix, I, \'ol. I, Geology of Califoraia. 
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once continuous, and perhaps a part ol the mesa sand- 
stones have been derived from the destruction by erosion 
of this older area. 

An interesting^ question in this connection is the con- . 
figuration of the land-area, separatintr the Athintic 
from the Pacific in Cretaceous time. Dr. C. A.White has 
pointed out that fossils of the Atlantic Cretaceous fauna 
have been found on the western side of the Sierra Madre 
on the mainland of Mexico, while the shore line of the Pa- 
cific Cretaceous ocean can be traced as far southward as 
Todos Santos Bay, at least.* Did this comparatively 
narrow isthmus continue southward, or did the two 
oceans meet some de«rrees south of the boundarv hne? 
Dr. White is iiu lined to re«rar(l the lirst mentioned view 
as the more prob.ible. mainly on aeeount ot the ;^reat and 
marked ditlerence between the fauna of the Atlantic and 
the Pacific Cretaceous, and it must be conceded that the 
existence of older ranges of crystalline rocks on the 
western side of the peninsula also speaks in favor of it. 
The question can only be satisfactorily settled by a more 
detailed investigation of the southern peninsula, and 
especially of the sedimentary series designated under the 
name of "mesa sandstones.'* 

II. Basalt. 

One or two specimens from the northern end of the 
peninsula, near Calaiiiajuet on the ijulf siile at about Lat. 
29 30', deserve special mention. Recent or terti.n \ vol- 
canic flows in thi^ vicinity overlie slaty, at least partly 
metamorphosed rocks. There are specimens of a slatv, 
dark-gray, fine-grained sandstone, locally used as whet- 
stones: further of crumpled and folded talcose slates. 

The volcanic rock is a dark-gray basalt with numerous 

''bulletin 15, p. 30, U. S. U. 6. 
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reddish, decomposed olivines. Of most interest is, how- 
ever, a basaltic, il.irk. brownish-i^rav. verv vesicular rock 
of remarkable freshness and beauty, collected in the 
vicinitv of Calaniaiuet, In the pores and cavities have 
crystallizetl a <rreat number of hexaj^onal foils of brown 
mica of an almost metallic, bronze-like lustre. 

In thin section the rock proves to be a nearly normal 
feldspar-olivine basalt of very fine-grained structure. 
The feldspar is a plagioclase, generally in the form of 
more or less slender laths with fine twin striation. The 
augite occurs as irregular grains or imperfectly idiomor- 
phic in short prisms, and has the bamboo color so com- 
mon among andesites and basalts. The brown mica, 
coatinjr the cavities, is very sparingly represented in the 
mass of the rock : occasionally a foil of lit(ht-brovvn color, 
and iKjt verv stronj^lv dichrotic, mav he observed imbed- 
ded in the feldspar mass. The olivine, often partlv de- 
composed into a dark-brown ferru;(inous mass, has the 
usual characteristics. Magnetite is frequent in smaller 
or larger crystals and grains, as is also apatite in long, 
colorless prisms. 

In the feldspar, and apparently also in the augite, may 
be seen a considerable number of microlites of a rust- 
brown to coffee-brown color; they are of minute size, 
and when their thickness amounts to about half of that of 
the section, they are usually so dark in color as to be 
almost opaque. A distinct striation, evidently indicating 
a cleavage, may be seen on most of them : the refraction 
is of medium strenj^th. the double refraction cjuite strong; 
the extinction is ver\- nearl\- parallel to the principal ex- 
tension and tlie cleavage, but can seldom be accurately 
measured on account of the interference of the feldspar 
mass. Pleochroismus, very slight; in fact, hardly ap- 
preciable. There is considerable difficulty in the inter- 
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pretation of this mineral. It certainly is not biotite ; from 
the form, habit, and other characteristics, T am very 

strongly inclined to regard it as a somewhat abnormal 

hornbU'iuk-. 

Microliter, evidently \'vry similar to these, have been 
occiisioiialiy observed before,* and interpreted in the 
same wav; the rocks were hornblemle-basalts, and the 
microlites probably the result ot a resorbing action of 
the magma on hornblende crystals of an older generation. 
It would be ditiicult to prove the same with regard to 
the rock in question, but it is at any rate certain that the 
mineral belongs to one of the very first generation of 
minerals. 

To the constituents named above is added a small 
quantity of glass, wedged in between the feldspar crys- 
tals. The rock is not p(;rphyritic, that is, contains no re- 
peated generations of the same mineral; it is holocrystal- 
line, with intersertal structure, and should be referred to 
Meissen tvpe of basalts. t 

It remains to describe the mica, coating the cavities of 
the basalt. Th\<, mineral, detached from the rock and 
mounted horizontallv on a slide in Canada balsam ap- 
pears as usuallv regular hexagonal toils of a light chest- 
nut-brown color: between crossed nicols they do not 
remain dark, but show, on revolving the .table, dark-gray 
or bluish colors, even when the crystal is of a minimal 
thickness, and which in thicker foils go over into the 
yellow colors of the first order. The pleochroismus is 
quite strong on oP (ooi): Rays vibrating parallel to(, 
or to ooPob (oio) are yellowish-brown; these parallel 
to c, or ooPdb (loo) nearly colorless or slightly yellowish. 

*L. Van Werveke, Neues Jahrbuch, 1879^ p. 834. H. Sommerlad, Nenei Jahr- 
bach, B. B., 18S3, II, p. 139. 

iRosenbusch, Mass. Gesteine 1887, p. 725. 
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The color of the rays vibrating perpendicularly to oP, or 
parallel to a, observed on foils, imbedded in more or less 
vertical position in Canada balsam does not vary greatly 
from those parallel to c; the scheme of absorption 

would be b>a=c. In converjjent litjht it is noticed that 
the an<^U' ol the ojitical axes is i]intc lar^e. pr(»bahly 
nearer 20 tliati 10 , and that the plane ot the optical axes 
lies perpendicularh to the jilane of svinnietrv, not as in 
biotite. parallel to it. The mineral, therclore, belongs to 
the micas of the tirst-class," and is probably -^n Anomitc, 
Twins are common among the mica crystals, as evidenced 
by the fact that apparently single foils between crossed 
nicols prove to be made up of two or more, turned at a 
certain angle with reference to each other. 

A basalt very similar to this, and alst> containing ano- 
mite crystals in its cavities, has been described by L. 
Bucca from Italy.* As a rule micaceous feldspar 
basalts are very rare. 

*II moote de Roccamonfina, Rott. Com. Geot. Roma, 1886, Nos. 7 and 8. 

to SBM., Vul. UL ( 4 ) April IC, ItftM. 
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BY W. O. WRIGHT. 

Copaeodes Candida. 6 . expanse .85 to i.i inch. Both 
wings honey-yellow, immaculate, edged by a tine black, 
line; fringe yellow. Secondaries, blackish at base; a 
dark ray from base along costa. Under side a little 
paler yellow ; primaries black at base and for a little way 
along inner margin. 

Types in author*s museum. 

Habitat, caftons in the foothills of southwestern Cali- 
fornia. 

This species I first took in 1883, and nearly every year 
since then has added one or more examples to my collec- 
tion. From the first I recoLJiii/eti it to he a new sj^eeies, 
but I have kept it in abe\aiu'e until I should t(et a lair 
series, as 1 do not ajiprove ol the establishment of a 
species upon a single example. Having now, however, a 
dozen specimens, and all without variation, the species is 
s entitled to recognition, and I have named it cattdida, 
signifying spotless, as in that respect it is faultless. 

I judge that its nearest ally is C\ JSut$m, a northern 
mountain species with more black at base and rays 
toward margin ; and that its nearest southern relative is 
C Wrightii, a desert form with black sexual bar on disk 
of primaries, and light golden ra \ s on under side of sec- 
ondaries, by which marks they can readily be separated 
from C Candida. 

All these species ot Cop:eodes aj)j>ear to be verv local, 
and aie scarce even in their own habitat — C. Ei(int< hav- 
ing been named from a single specimen, while of the 
Others only a lew examples are taken in a year. 

to 8SB. Vol. VBL. April 16, UflO. 
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BY ROSA SMITH KUiliNMANN. 

Ettprotomicrus hyalinus. Type : One specimen .16 m. 
Pacific Ocean. 

Very dark seal brown, the ventral surface definitely a 
little lighter, the margins of the caudal and of both dor- 
sal fins hyaline, the ventral fins wholly hyaline, the pec- 
toral mostly so, havin«^ tht* dorsal mar«jin and a spot 
poslt-riorlv black and a narrow, black basal band; the 
pectoral, ventral and caudal tins showing rays. 

Teeth of the outer series of the lower jaw 17. 

Base of first dorsal fin 5 in base of second, the dorsal 
fin interspace one-fifth greater than base of second fin. 

Least height of caudal peduncle equal to vertical diam- 
eter of orbit, 2 in horizontal diameter. Orbit i j in snout, 
its posterior edge over the mouth. Vertical diameter of 
spiracle i| in vertical diameter of orbit. 

Pectoral fin 2 in head, truncate, broader at tip than at 
base, which is about 2 in its length. 

Head 5I in the total length; depth 9, 

The specimen is in good condition, except that it has 
been badly shriveled by stronj^ spirits. It belongs to the 
collection of the Uni\ ersitv of California, antl w as kintllv 
l(janed to me for descrijition bv ^^r. j. J. Rivers, the 
Curator, who makes the followinj^r statement concernin<r 
it: "The shark was ^iven to me bv Lieutenant F. A. 
Gardner of the Pacific Mail Steamship Gaelic that runs 
between San Francisco and China. It was stranded 
upon the deck of the steamer, having been carried there 
in a heavy sea. The locality was between Honolulu and 
San Francisco, but nearer to the former." 

9» fta.. Tor., m. Iby 98. UM. 
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D£SCRIPTION OF A NEW SP£CI£S OF SEBASTOBES. 

BV CARL H. AND ROSA S. BIGBNMANN. 

Sebastodes serranoides. 

SchastichUiys fiavidus E. & E. Notes from San Diego 
BioL Lab. i, 5, 1889. (Cortes Banks.) 

Types: No. 993, one specimen .24 m., Cortes Banks. 
No. 402, one specimen .47 m., San Francisco. 

No. 403, one specimen .36 m., San Francisco. 

No. 404, ont* specimen .36 m., San Francisco. 
Three sjieciniens .38— .49 in., San Francisco. 

On May 16, 1890. we collected a large number of 
specimens of Sebastodes, Among these were specimens 
of what we previously supposed to be S . jiavidus. There 
were also other specimens identifiable with current de- 
scriptions of S,fiavidu$ which were however quite differ- 
ent from the others. The deeper ones with an elevated 
spinous dorsal and deep notch between the dorsals are 
evidently to be referred to the species figured by Ayres* 
as S , Jiavidus, The others represent an apparently un- 
described species. It is frequently brought into the San 
Diego market, while S. ff(n /(//fs is rare at that point. 
In general shape and color it gre.illv resend^les St-rra/itts 
clathratus^ from which it is not distinguished by the fisher- 
men. 

Head 3: depth 3)^-3)^ ; U. xiii, 15-16; A. iii, 9. Lat. 

1. 60 (pores). 

Elongate slender, the dorsal profile but little more 
arched than the ventral. Head compressed, the anterior 
profile almost straight. Snout long, pointed ; the lower 
jaw projecting, its tip entering the profile. 

Cranial ridges less developed than in any other species, 

* Proc. Cal Acad. Nat. Sci. ii, 219^ fig. 64, 1862. 

9i> 8n., Vol. m. Uaig Hi, ICM. 
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none of them ending in spines. Nasal spines minute, 
not evident externally. Parietals meeting above. Pre- 
orbital without spines. Preopercular spines long, slen- 
der, the lower ones as well developed as the middle ones 

in tlu' largest specimens. Opercular spines as in jlavidiis. 
(Jill-rakers long anil slcmlfr, as in flai idtis. 

ScaU's large, thost' <>t the headgreatlv reduced. Snout, 
mandibles and ev en the lips closely scaled in the old. 

Palatine patches ot teeth jieculiar, a constriction near 
their middle* the anterior angle turned inward. 

Eye large, in the head, in snout, i% in the 
strongly convex interorbital. 

Dorsal iin low, the highest spine about 3 in the head, 
notch between the two fins deep. Caudal notched. Anal 
spines slender, graduated. Pectorals not reaching tips of 
ventrals, not nearly to vent. 

Gray of varying shades, the back always darker; a 
series of large white blotches along the sides of the back 
much mort' marked in some examples than in others. 
Fins all nion- or less strongly tinged with yellow and 
edged with duskv. 

From S . //(iz- /(//(> and S. /i/r/(/f/o/>.< and S. <>tnnici this 
species may be distinguished by tlie characters taken 
from fresh specimens of like size, as follows: 

a. Color dusky; no red. 

Snout acuminate, the lower jaw strongly projectii^, entering the profile. 
Anal truncate or subtruncate. 

c. Eye laige» i in snout, i in interorliital, 4 in head. Tips of nasal sfrfnes 

free. Occipital ridges well devcloiwd. Highest dorsal spine 2\-2l in 
head, ralntiiie l>an<I of teetli of ne.nrly uniform wiilih. Olivaceous, yel- 
lowish on sities, lighter below, ."^iilcs with rusty spols luiually near the 
tips of scales, liase of spinous dorsal sometimes spotted. Second dor- 
sal, caudal and anal bright orange, margined with black. An orange 
streak down and hack from eye, a iToadcr one hack from eye, a narrow 
one on mavillary. l'ector;iU and vuiitral^. or.inge or hrassy, hlackish 
ti|ipc(i. Head 3; ilepth ahoul 3; U, xtii,i4'.; A. iii,8/,.. jlavuiui. 
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<€. Eye consiiicuousl) >mallcr, i ' in snoiit, I'-i^ in intcrorhital, 4'j in 
head. Tips of nasal spines concealed.* Occipital ritlgo low. Highest 
dorsal spine 2^-3 in the head. Uand of |>alatine teeth usually much nar- 
rower «t the middle than at the ends. Gray, darker above, with a series 
of large light spots on the liack. I'ins colored like the body, the second 
dorsal, the caudal and anal yellowish. Head 3; depth 3^>3,'^. D. xiii, 
15*2; A. iii,9'2. \erranoi,if<i. 

bb. Snout blunt, lower jaw scarcely projecting. Anal rounded. Kyc slightly 
more than 4 in the head. Highest dorsal spine 2)2-3 head. Pectorals 
rounded, not reaching tips of ventraU. Dark gray, with small darker spots. 
RIack spots on base of spinous dorsal. Head 3; depth 3-3^; D.uii,i3>(; 

.\.iii,7 melanops. 

aa. Bright vcrmiUion, lighter below. geadei. 
*Bvldeiit on «Hieaide of one of the types. 

S» goodei Is not an uncommon fish in the market at 
San. Francisco where specimens 23 inches long were ob- 
served. 

Sebastodes leiu's has also been observed in the San 
Francisco market, havinj^ been brought from Monterey. 

CrriiAKiciiTHY.s sokdidus. — We have recently pro- 
cured a large number of iltharichthys stii»mtetts and also 
the young of C. sordidus. The material obtained proves 
the validity of both species. 
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ERUPTIVE ROCKS FROM MOIITANA. 



BY W. L1NDGR£N, U. S. GEOL.. SURVEY. 

During the summer of 1883 , \vhile engaged in the geo- 
logical survey of the lands adjacent to the Northern 
Pacific Railroad (The Northern Transcontinental Survey) 
under the direction of Mr. R. Pumpelly, I visited many 
parts of the Rocky Mountains in Montana, as a member 
ol tlie reconnoitering parly ol Mr.W. M. Davis. I chiefly 
directed mv observations to the occurrence and character 
ol the eruptive rocks, and durinjj^ the lollowin}^^ w iiiter ex- 
amined a number of them microscopically. The results 
of this examination were subsequently published by Mr. 
Pumpelly in Vol. xv, loth Census, p. 719, together with 
other investigations of the Northern Transcontinental 
Survey. 

Hoping to secure new points of view and perhaps cor- 
rections in the old determinations I have recently reviewed 
the evidence and the conclusions to which I had arrived, 
and the results of this review are embodied in this paper. 
Occasional changes in the nomenclature of the rocks de- 
scribed have been made and especially the analcite basalts 
subjected to a detailed re-e.xamination. 

INTROmJCTION. 

The effusive volcanic rocks of later tertiary and recent 
date are conspicuously absent in the Belt Mountains or 
Front Ranjres as well as in the Main Range of the Rocky 
Mountains in Montana. Eruptive rocks are, however, not 
wanting: imleed thev form a prominent part of the geo- 
lo«rical structure of the rej^ion mentioned. They do not 
appear as lava llows. as subaerial eruptions, but as intru- 
sive bodies forming dikes, necks, sheets or laccolites en- 
closed in sedimentary rocks. It is not to be doubted that 

Sl> Su.. Vol. HI. Jaly*. 1890. 
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in many cases these eruptions have also furnished large 
amounts ot' effusive masses, but these subaerial flows have 
long ago been eroded, leaving exposed the vents and fis- 
sures through which they once poured forth . I n continuing 
its action the erosion has produced a peculiar type of moun- 
tains, of which the Highwood and the Crazy Mountains 
are good examples. Both are isolated volcanic districts 
and consist of an intricate network of dikes and necks, in- 
truded in sandstones and shales of Cretaceous or Laramie 
age. The erosion removes the softer sedinientarv strata 
much mofe rapidh than llu* rruptiv rocks and the adjoin- 
ing, sliL^htlv metamorjihosrd santisioncs. 'i'he resuU is 
an isohiti'd <^rouj") ot mountains with extremeiv ru«incd and 
serrated crests and rid;^es, risinij^ abruptly several thousand 
feet above the surroundinj^ hilly or undulatinjr country. 

A great deal of interest is attached to these volcanic 
masses. They expose to examination intra-telluric rocks, 
consolidated under conditions greatly differing from 
those to which the subaerial flows were subjected ; having 
at any rate cooled very slowly and under very consider- 
able pressure. The structure of the rocks is most gen- 
* erally holocrystalline-poi phyritic. Glass basis is not fre- 
quent, but may be noticed in a few instances. A certain 
number of rocks have a holocrystalline-^^ranular structure 
in nianv cases connected with the |)orj)h vritic bv transi- 
tions. In a lew cases the rocks are \er\ coarse iiranuhir 
and this occurs both in basic (Tlieraliles, W'olll) and acid 
mendK'rs ot the series. 

As to chemical composition these rocks appear to be 
more varied than the series usually found in the Great 
Basin; magmas rich in potassium are frequent, crystal- 
lizing as trachytes; often they are very basic and contain 
much sodium, resulting in the abundant separation of such 
minerals as nepheline, sodalite and analcite. 
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It is not I'iisv or even possiliK- in a ;^riMt main cases lo 
establish the exact aj^e ot the^e eruptives: this is hirj^ely 
ow iiiifto the tact that no roc ks ot later a<fe th.m Laramie, 
the disputed territory between the Cretaceous and the 
Tertiary, occur in the rej^ion referred to. The \ olcanics 
are intrusive in sedimentary rocks ol very ditierent age, 
from Cambrian to Laramie; nearly all of the types may, 
however, be found in Cretaceous or Laramie strata, and 
the evidence tends to show that the eruptions, beginning 
towards the close of the Cretaceous period, continued 
during part of the Tertiary. During the later part of the 
Tertiary and Quaternary the eruptions must have sub- 
sided in Northern and Central Montana, although further 
southward they still continued with undiminished force. 

The character of the subaerial masses accompanying 
these eruptions is not well known: only a tew conj^lom- 
erates in ihr Laramie {^ive some hints as to their nature. 
In tlie case ot a \'o1catiic con^^lomerate at the coal tields 
ot Bo/eman the horizon l ould be detei niined to be 2200' 
above strata in wliich tossils of the Fort Benton ;^roup 
were lound: this con^^lomerate consists ot pebbles of 
hornblende-andesites to which consequently no later age 
than Lower Laramie can be assii^ned. 

In u conglomerate in the lIi«j^hwood Mts, (Laramie or 
Upper Cretaceous) dacites and andesites with brown, 
black-bordered hornblende and crvptocrystalline ground- 
mass are noticed. At Sixteen-Mile Creek (Belt Mts.) 
augiteandesite with glassy microlitic groundmass is found 
in a conglomerate, interbedded with Laramie strata.* 

The nomenclature of this Cretaceo-tertiary series of in- 
trusives offers a great many difficulties. I have in this 
paper used the names of the tertiary effusive rocks for 
the diflerent porpliyrilic nuMubers ol the series, and, for 

*|oih Ccnstu, vol. xv, p. 756. 



Digitized by Google 



42 



CALIFORNIA ACADEMY OF SCIENCES. 



the j^ranular rocks ol the sanu" a<^a'. the names ot diorite. 
syenite, etc. The latter ha\ e been employed simply as 
structural and inineralogical terms, and not as implying 
any certain a^^e. 

Anion}»" the dacites and hornblende andesites are tound 
many which, by other writers, doubtless would have been 
classed as porphyrites on account of their intrusive occur- 
rence and holocrystalline structure. 

A brief reference should be made to the few igneous 
roclcs in the district examined, which are not with any cer- 
tainty connected with this later Cretaceo- tertiary series. 
Well exposed at Mullan Pass and between there and 
Helena is an area of hornblende biotite granite which at 
its contact metamorphoses the adjoining carboniferous 
limestones; it is rich in pla^^ioclase and mav in places 
rather be considered as a cju.irt/ mica thorite. The series 
exposed at Mullan P.iss extends trom the Carboniferous 
to the Cretaceous, antl the |)ossibilit\ is not excluded, in- 
deeil. that the granite is ol \ery late Mesozoic age. 

^Similar intrusive masses appear in the liig lielt Mount- 
ains and. connected with them, dikes of quartz-porphyrite 
in the Cambrian slates. 

Dikes of diabase have been observed in the red Cam- 
brian or Silurian slates at several places and only in these 
strata. It is partly a normal diabase, partly a quartz dia- 
base, the quartz being connected with the feldspar in 
granophyric structure.* 

I. Dac1TK.S, IIuKNBI.KNDK-AnDESITKS, DiOKlTES. 

In the Little Belt Mountains and at various points in 
front of the Main Range, west of Fort Benton, are found 

light-colored, mostly jiorpliyritic. more or less acid rocks, 
principally composed ol hornblende, ielcLspar (usu.iUy 

•|oih Census, vp). xv, |>. 735, 
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plagioclase with a varying amount of orthoclase) and 
sometimes quartz. There may be two generations of 
quartz and feldspar but only one early generation of 
hornblende. These rocks, although varying much in 
structure and composition, apparently form a natural 
group ami occur in the Litllr Belt Mountains as large in- 
trusive masses — evidently laccolites — in Carboniferous 
and Jurassic strata: along Dearborn Creek on tbe east 
side of the Main Range oti the trail to Cadottes" I'ass. 
rocks indistinguishable from the former occur as dikes in 
Cretaceous or Laramie sandstones. The eruptives from 
both these localities are indeed so similar that they may 
be described together. 

The most prevalent habit is porphyritic, but there also 
appears to be a continuous series of transition from por- 
phyritic to fine granular hyphidiomorphic rocks. The 
color of the rocks is usually yellowish or yellowish gray ; 
in a groundmass of fine-grained structure are imbedded 
phenocrysts of a glassy, fresh feldspar, smaller, well de- 
fined, usually rectangular feldspar crystals of a yellowish 
color and small quartz grains, sparingly distributed ; bio- 
tite foils occur in some specimens, but universally present 
are prisms of green hornblemle, not more than 2—3 mm. 
in length. 

Under the niicro>co|H' the rock> ul \\\\> cl.i^^ pi'e.stMit the 
following charai teristics : Larger, not stri.ited teldspar 
phenocrystsof soiuelimes irregular outlines ; this is. accord- 
ing to extinctions obtained from cleavage fragments, or- 
thoclase, and is present in varying quantities. There is 
indeed reason to believe that these rocks liy gradual tran- 
sition go over into trachytic and rhyolitic forms. Usually 
much more abundant are square or rectangular sections 
of a triclinic soda-lime-feldspar which, according to the 
extinctions of the twin lamellte .should be referred to an- 
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dosiii/ or hibradoritc*. Qinirl/ is sonu'linu's present in 
rounded and corroded grains, occasionally with sharp 
crystallographio outlines; it contains inclusions of fluid 
jjas and probably also of glass. vStrai^ht, brown biotite 
foils and greenish brown hornblende in well-deiined long 
prisms of the usual section, often twinned and partly con- 
verted into chloritic products, close the list of porphyritic 
minerals. As accessories occur constantly zircon, apa- 
tite, titanite and sometimes malacolite in small greenish 
prisms. 

The fjroundmass is always holorr\ stalline. but may have 
several structural lorms: i. Allotrinniorphie inicrocrys- 
talline. consisting ol" quartz and usually unstriated feld- 
spar. 2, Microcr\ stalline, with a structure somewhat re- 
lated to the graiiophyric : each quartz grain contains many 
smaller feldspar grains with irregular orientation. Both 
these structural forms may occur together in the same 
specimen. In quite a number of specimens this structure 
is prominent. 3, Lathlike-granular, composed of lathlike 
plagioclase crystals, between which lie irregular grains of 
quartz and unstriated feldspar. From this latter form of 
hornblende-andesites, in which quartz and orthoclase are 
not present as phenocrysts, there is but a short step to a 
fine grained hyphidiomorphic granular hornblende j^lagi- 
oclase rock : if onlv ()ne generati(Ui of lathlike or prismatic 
plagioclase crystals is developed the rock will be hyphi- 
di«)mor|ihic gratiula)- and a diorite. Both at Dearborn 
Creek and in tlu- Liltk- Belt Mountains, such granular 
rocks are represented and appear in s(t close connection 
with the normal porphyritic forms iliai their geological 
etjuix alence cannot be doubted. The.se diorites, appar- 
ently analogous to those which Stelzner has called ** An- 
dendiorite'* are usually tine to medium grained rocks in 
which hornblende needles and feldspar prisms may be 
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discovered with llu- naked eve. Microseopicallv, thev 
consist ol idioniorphic biotite and hornblende with abun- 
dant, lathlike. triclinic feldspar, some irrej^ular jjrains of 
the same and of monoclinic feldspar; the interstices be- 
tween the latter are filled with quartz in smaller or larger 
quantities.* 

II. AUGITE SVENITKS. 

This small but interestinj^^ ^roup is at present limited to 
three occurrences, all in the lorin ot tlikes. 

1. In Silurian quartzites ol Belt Creek, Little Belt 
Mountains. 

2. In Jurassic (?) strata at the stage station near Dry 
Fork, road from Barker to Fort Benton, Little Belt 
Mountains. 

3. In Cretaceous or Laramie strata at road, north side 
of Main Pass, Highwood Mountains. 

Mineralogically the augite syenites consist principally of 
orthoclase, |)1 igioclase, biotite and a pyroxene, probably 
malacoHte. As to structure they are hyphidiomorphic 
granular. 

The first contains small prisms ot lij^ht <^reen nialacolite 
and small, sometimes hexa^^onal I'liotite foils imbedded in 
a coarser allotriomorphic j^ranular m;iss of ieldspar, ap- 
parently orthoclase, sometimes twinned according to the 
Carlsbad law, but more frequently in single grains. The 
interstices between the grains are sometimes filled with 
quartz. 

The second is a fine grained, light colored rock, in which 
without lens may be seen black biotite foils and lathlike 
feldspar crystals. Under the microscope straight long bi- 
. otite foils and slender apatite prisms appear as products of 

'Similar rocks Imve also been tlcscril;e<l by Mr. K. WollT in " Notes on 
the (icolugy uf the Crazy Mountains," Northern Tniii^contincntal Survey, 
1885. 



u kju,^ jd by Google 



4* 



CALIFORNIA ACADEMY OF SCIRNCRS. 



first consolidation ; the greenish augite is allotriomorphic 
and partly later than the plagioclase ; associated with it 
and surrounding it is a dark j^reen hornblende in small 
quantities. The principal mass consists of allotriomorphic 
or lathlike feldspar crystals; some prisms are pla^ioclase 
with very narrow slriatimi: orthoclasf f)ccurs in Carlsbad 
twins bill prv (.l()minatin«r is an iiitiinato niicroj)c'rllutic 
mixture ol orlliorlast- and pla^'Ku l.i-r (albitt*?). The 
intfistict's bftwi'i-n the lallilikc ieltlsjiais, mostly triangu- 
lar spaces, are often lilled with a colorless isotropic sub- 
stance which sometimes also iWh the interior ol the feld- 
spars in a curious manner. Faintly double refracting 
spots may occasionally be noticed in the isotropic mass. 
This interstitial mass has ever\' appearance of glass, but 
it might also be a tesseral mineral, perhaps related to so- 
dalite. It dissolves easily in hydrochloric acid and gives 
a strong Na reaction. The rock contains 5.50 >^ KatO 
and 4-14/' Na^O, according to determinations made by 
Mr. E. Whitfield, This rock is described on p. 723 in 
Vol. XV, loth Census, and is there called a mica-augite 
trachyte. 

The third, from the lliL^hwood .Mountains, is a li^ht 
colored coarse-iTranular rock in which larger leldspar 
crystals and small ^reen au^ites may be noticed with the 
naked eye. Under the microscope: Partly idiomorjihic 
green au<jite and irre<rular foils of biotite, both rather 
sparingly; the principal mass consists of feldspar in large 
thick prisms, not striated but often intergrown in micro- 
perthitic form with an exceedingly closely striated plagio- 
clase. Between these prisms lies an allotriomorphic mass 
of large, irregular and interlocking grains, mostly micro- 
perthite. A partial analysis of the rock by Dr. F. A. Gooch 
gave Ka^O: 5.66;', Na^O: 7.88. which would seem to in- 
dicate that the ])lagioclase is albite or oHgoclase. This 
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rock was described in the paper mentioned as a ** crystal- 
line auiiite-tratlnU*.'* 

There is e\ er\ reason to In lirv e that these three dikes 
are of tht- same a^x*'- pr('suinal>l\ \er\' late Crelaeeous or 
Post-eretaceous. At the two tirst-iiientioned jilaees the 
rocks occur more isolated, while in the Ili^hwood Mount- 
tains the au^ite syenite is surrounded by a great number 
of trachytic and basaltic dikes, also intrusive in the Cre- 
taceous or Laramie strata and which cannot be much, if 
any, younger than the former; in fact, a dike of the same 
character as the augite syenite just described was noticed 
by Mr. W. M. Davis cutting another dark green dike be- 
longing to the later to be described basaltic <;roup. 

111. Trachytes. 

That normal porphyritic trachytic rocks ol^reat variety 
of appearance are ahundaiitly represented in the Hii^h- 
wood Mijuntains has been shown in niv pa|>er, frequently 
referred to elsewhere. The ferro-magnesian silicates, ac- 
companying the sanidine, are augite and biotite. While 
the latter usually is present, it mostly appears in smaller 
quantities and is less conspicuous. The augite on the 
other hand is always present and often very prominent ; 
the dark green, octagonal, long and slender prisms, with 
terminal P. OP are under the microscope of a more or less 
intense green color, often somewhat pleochroitic and evi- 
dently contain an admixture of the segirine molecule. 
This very characteristic au<:jite is a seldom failing constit- 
uent not only of the trachytes but also of the later to be 
described basaltic dike rocks of Northern Montatia. 

In this series of augite trachytes tlie relative ipiantities 
of the two minerals — auj^ite and orthoclase (saniiline) — 
varies very much. At one end of the series stands a rock 
composed nearly entirely of feldspar; at the other end a 
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dark basaltic rock with p< )r{>hyntic augites and a sanidine 
augite ^roundmass. The association of sanidine with 

larjje amounts ot au^^ite is certainly a very rare occurrence, 
although not allo<^i'tlKT unknown. ( PotizalN pus, Rosen- 
busch, Micr. Phys. cUt Mass. (Jest., p. 597.) 

It is true that these rocks do not ajipear .is e.\tra\ asated 
masses, but as tlikes; amoiijj^ ihetn and associated with 
them are many holocrvstaUine and «;ranular rocks; but 
among them are also glassy rocks and rocks with normal 
trachytic structure: and I feel confident that the name of 
trachyte apphed to them is more proper and suitable than 
that of orthoclase porphyry. 

It should be borne in mind that these trachytes, with 
their great di^erence in structure and composition, all 
occur within a quite limited district and that the pressure 
under which they consolidated must have been practically 
the same; the rate of cooling, however, might have been 
very ditYerent tor the earlier and the later intrusions in the 
same \<)lc.tno, as iMr. Iddingb antl oiiiers have recently 
pointed out. 

In the lollowing pages a lew oi the ditterent types will 
be brietly described. 

a. Chiefly consisting of sanidine. This type is only 
represented by a 50' widt- dike cutting cretaceous shales 
in the southern foothills a little west of the road across the 
mountains to Fort Benton. A yellowish gray rock, some- 
what porous and rough. Contains large thick tabular 
phenocrysts of sanidine, i to- 2 m. long, yellowish and 
cracked. An alkali determination of the rock, made by 
Dr. F. Gooch, gave Ka,0: 11.82%, Na,0: 2.5%. Thin 
section: Large, normal sanidine crA\stals in a trachytic 
groundmass of feldspar microlites : much limonite: isolated 
biotite foils. Tht' rock, when fresh, probably contained 
more lerro-magnesian silicates. 
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h. l\)r|")h\ ritic aujjite ami satiidine : j^ruinulinas> auj^ite 
and sanidine. No. }0 of tlie original colU'Ction represents 
this type well. The rock, sliows a jxreenisli-;^ray j^round- 
mass in wliich are iinhechled light ttesh-colored tcldspar 
crystals ot u tabular habit, 2-3 mm. long and about i m. 
thick. Thin serf ion: Clear, typical sanidine crystals of 
normal form and often appearing as Carlsbad twins; the 
rough separation parallel to ooPdo is often seen ; contains 
as inclusions round or hexagonal crystals, isotropic and 
possibly related to the sodalite group ; this mineral dis- 
solves readily in HCl and gives abundant crystals of NaCl. 
Sparingly occur brown foils of apparently uniaxial biotite. 
Lar^e prisms of a deep green, pleochroitic pyroxene with 
nearly colorless center. The axis of elasticity, in the 
^reen shell, lying next to r is c, not a. as should he the 
the case it the mineral were a'<;irine. and the an<^le ^'^c 
is 30 in the same direction as the C()rresp{)ndin«^r an<;le of 
the colorless center, that being nearly normal lor augite 
or 38°. The pleochroismus is c leek-green, b and a more 
yellowish-^^reen. From this it would appear that an au- 
gite with admixture of the segirine-molecule is present. 

The groundmass consists of needles of the same deep 
green pyroxene, together with microlites of feldspar and 
possibly some glass. 

This type may also be developed much more crystal- 
line, as for example, in a heavy dike cutting the road to 
Fort Benton a few miles north of the divide. It is a greenish 
^nav line-;^rained rf)ck. porphyritic by a i^reat number of 
thin tabular white sanidine cr\stals (maximum size 5 mm. 
X 10 mm. X I mm.) arranged parallel to the w.ills of the 
dike: also containinjjj au^^ite jirismsot the usual habit and 
color, up to \ mm. lon^. Tin- LCroundinass contain.s aut^f^ite, 
feldspar, and small biotite foils. The sanidine crystals 
were partly analyzed by Dr. F. A. Gooch, who obtained: 

E6J 
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Ka^O : 1 1 . 36/ , NajO ; 2 . 1 4^? . Thin section : The pheno- 
crysts mentioned above are imbedded in a holocrystalline 
groundmass, composed of sanidine crystals of varying 
size, augite prisms and small foils of biotite. No plagio- 
clase noted; there is in fact, a gradual transition from the 
jilu ncjcrysts down to the smallest individuals. Pos.siblv 
sonu* j^lass btnwfcii the crystals ul the groundinass. Ap- 
atite in clear, .short prisms. 

In a series of dike rocks, closelv allied to the one just 
described, the augite i^nadualK increases in quantitv. In 
a specimen Irom the southern slope, tor instance, the san- 
idines are much £>maUer and thinner; there is at least as 
much augite as sanidine; the <rroundmass still contains 
sanidine predominantly, usually in form of short prisms 
with extinctions ranging frogi o'^ up to Hesides there 
are a few plagioclase-microlites. 

c. Finally the porphyritic sanidine disappears and the 
augite in dark green, long prisms takes its place; the 
groundmass is dark gray or dark green ; these rocks form 
the third type. No. 35 shows in thin-section large por- 
phyritic uugites of prismatic habit and light green color, 
together with some partly idiomorphic olivine crystals im- 
bedtled in a clear «^roiindniass consistin«^ nt i^rains and 
microlites ol teldspar, cemented In colorless ;j[lass. The 
teldsj)ars when .showing crvslalline lorm have a short 
prismatic habit .iml are not striated, but sometimes torni 
Carlsbatl twins; the i^iass is colorless arul easilv dissolves 
in HCl. In this class ot rocks the teldspars should be 
more investigated, by chemical analysis and by separa- 
tions. 

IV. Plagiocla.se Basalt. 

There are a few rocks among the dikes of the High- 
wood Mountains which might be classed as plagioclase 
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basalts. Wfst ol Fort Benton, however, thev are niueh 
more trec|uent and were noticed to be especially well ile- 
velopecl in the Sun River district and in the Birdtail 
Mountains. They occur as large dikes or necks, prob- 
ably also as intruded sheets and are wonderfully well ex- 
posed by erosion. 

The basalt from Highwood Mountains is a dark green 
fine-grained rock, in which dark green pyroxenes and 
brown specks of olivine are visible with the naked eye. 

Thin section: Idimorphic augite, light green and con- 
taining many glass inclusions; olivines, sharp-edged and 
decomposed: no j)or|)hyritic feldspar; groundmass hyalo- 
pilitic with loni; feldspar needles, seldom striated ancl e\- 
tiiii;uishint; about jiaiallel to their longer axis; contains 
also small, irregular grains ot au*;ite. 

The basalts Irom Sun River and the Birtltail Mountains 
are characterized by the same long prismatic au;^ite of a 
lighter or darker green color which is found in the High- 
wood dike rocks. Olivine is not always present. The 
groundmass is usually clearly basaltic, often holocrystal- 
line and quite coarse. In a rock from Table Mountain 
near Sun River, I thought that the presence of leucite was 
probable. Re-examination of the slide does not seem to 
confirm this. 

V. Analcitk- Basai/ps. 

The most interesting group of the rocks from the High- 
wood Mountains is doubtless that which is described in 
the paper in Vol. xv, loth Census, as Analcite (Nosean) 
Basalts. They occur as dikes of varying dimensions in 
the Cretaceous or Laramie sandstones of the Ilighwoods, 
probably also as volcanic necks, together with augite sy- 
enites, trachytes and plagioclase basalts; mineralogically 
they consist of augite. olivine, magnetite, and a mineral 
determined as analcite; biotite is sometimes present in 
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sniiill quantity : tVldsjiar, noplu'liiie and Ifiicitc are absent. 

Although the exaniinatioii seemed to indicate that the 
analcite was priniar\', I liardlv telt mvselt warranted, 
with the evidence in possession, to make an assertion so 
opposed to the doj^mas of petrography, and upon tinding 
that some of the rocks contained a trace oi sulphuric acid 
expressed a surmise that the mineral in question might 
have been derived from noseane or a related mineral of 
the sodalite group, — at the same time, however, mention- 
ing the remarkably primary appearance of the analcite. 

After a thorough re-examination of the slides and the 
rocks with such scanty material as remained to me, this 
view no longer seems tenable, and I think the probability 
verv great tliat the mineral is j>rimarv analcite. or pos- 
sibly a primary mineral very closely related to analcite. 

It does not, indeed, seem impossible to obtain a hvdrovis 
silicate from a magma in aciueoiis fusion. |irovided the 
process of solidirication were carried on slowly and under 
sutlicient pressure. That hydrous substances can solid- 
ify from a molten magma is already proved by the un- 
doubtedly primary water, which is so often found in old 
and recent volcanic glasses. Moreover, analcite is a 
mineral which may be formed and exist under high pres- 
sure and quite high temperature, as shown by Friedel 
and Sarasin, who produced artificial cr\-stals of analcite 
at a temperature of 400^ and high pressure.* 

The typical analcite basalts are dark green rocks, por- 
pliN ritic bv tlark green long augite prisms and abundant 
small round crvstals of a vvhiti>h color. Occasionallv the 
olivine is also visible. In thin section the aiigite appears 
as long octagonal prisms with good cK av.ige and normal 
extinction : the color is light green in transmitted light, 
usually darker green toward the periphery, or the crystals 
'.Sur Ui reproduction de I'albitc par voie aqueuse. C. R. 1883, xciii, 5, p. 290. 
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show z(j!iar structurf , iiulicaU'd by color or inclusions ol 
«^a.s or jii^rouiulinass. Twins ( twinnin;^ plane xi*x ) are 
quite Ireijuent. This au^itc is identical with the variety 
occurring in the trachytes and described previously. 

The olivine is usually sharp-edged, clear and fresh, 
sometimes surrounded by a n:irrow border of biotite ; when 
decomposing a yellowish brown ferruginous serpentine 
results. A mineral of the spinell group is observed as in- 
clusion in the olivine. Magnetite is abundant and often 
enclosed in the augite. 

The order of solidification has evidently been magnetite, 
olivine, augite, the first being the oldest. Later than 
the augite is the mineral determined as analcite. Together 
with the other porphyritic crystals it is inibetlcled in the 
groinulniass and appears as hexagonal, seldom octagonal, 
most frequently sinij)lv rounded sections. In size ihev do 
not exceed one millimeter but are frequently much smaller. 
Most of the crystals are perlectly isotropic but not quite 
clear, being somewhat clouded by minute interposi- 
tions which under large magnifying power prove to be 
largely gas, in part also glass inclusions. The former 
have often a very irregular form. Irregular spots showing 
a faint double refraction are sometimes noted, more so in 
some sections than in others. Under favorable circum- 
stances an imperfect cleavage in two directions, crossing 
each other perpendicularly, may also be noticed. Minute 
fragments from an exceptionally larpfe crystal melt rather 
easily and quietly before the blowpijie to a white enamel. 
In one thin section a large crystal showing irregular oc- 
tagonal form with very distinct clea\ age was selecteil for 
experiment. It was uncommonly clear and perfectly iso- 
tropic. Hydrochloric acid dissolves it easily upon very 
slight heating under abundant formation of chloride of 
sodium. Ignition does not make it opaque and does not 
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produce double refraction. No microscopic reaction on 
CI or SO^ could be obtained. 

A quantity of this isotropic mineral h.id ht'cn previously 
isolateti and anah /ed ( No. i ) itiL: almost exacth tin* 
c()mpositi()n and specific gravity ot analcite. In f»rder to 
test the accurac\' of this analysis a piece of the same rock 
was a^ain subjected to a separation by the i'houlet solu- 
tion. The powder obtained was pure and with few excep- 
tions composed of perfectly isotropic <«^rains. The result 
of this second analysis (No. 2) which Dr. W. H. Melville 
of the U. S. Geol. Survey had the kindness to make for 
me, is given below. The total substance for this analysis 
only amounted to 0.3576 grm.; to bases and silica 0.2526 
grm. was used, in which sulphur and chlorine were looked 
for quantitatively, thus increasing the ordinary errors of 
the separation of bases and silica. For water and alkalies 
0.1050 ^rm. was used. 





No. I, 


No. 2, 


SiO, 


54-90^ 




A1.0, 


23-30 


22.55 


Fe,0, 


trace 


I-5I 


CaO 


1.90 


2.62 


MfjrO 


0.70 


1.28 


NajO 


10.40 


10.92 


Ka,() 


1.60 


2.66 


lijO 


7-50 


11.05 




100.30 


102.46 




LTravity: 2. 20 


Sp. gravity : 2.24 


No 


chlorine. 


Trace of chlorine. 


No 


sulphur. 


No sulphur. 



The oxygen ratio ot this last analysis is nearly K:Rj: 
81:112=1:3:7:2 whereas that of analcite would be 
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1:3:8: 2. Considerin«(, however, the exceedingly small 
quantity of substance used for this analysis, the result ev- 

dently points more closely to analcite than to any other 

other niiiK'ial. 

The first cjvu\sti()!i in the interpretation this mineral 
is luiturallv : Are not the crystals isolated and analyzed 
secondary products ? It does not seem possible to me to 
regard them as such; the rock, is often fresh and shows 
no trace of decf>mposition : even the olivines are usually 
clear and unattacked; the crystals are homom neous and 
isotropic, the cleavage is often distinct. Nepheline could 
of course not be the mineral from which the analcite might 
be derived ; the form of the crystals prohibits that suppo- 
sition. Very little choice then remains; sodalite, haiiyne 
nosean or leucite are the onl\ possible minerals. A decom- 
position of either of these to analcite could of course take 
place, but that it could have occurred and left the rock in 
such a tresh condition, makinj^ each crxstal .1 sejxirate 
indix idual ot analcite seems exceetlinj^lv inij)rohahle. Be- 
sides, the torm ot the crystal and the lack ot inclusions 
ot au«;ite crystals militate stroui^ly against the supposition 
that leucite could haye been the primary mineral. 

The absence of chlorine and sulphur, except sometimes 
in traces, in the isolated mineral, speaks equally strongly 
against sodalite, noseane and haiiyne. 

The groundmass in these rocks, as in that section for 
example, represented in Hg. i. consists of small, dark green 
prisms and irregular grains of augite, a second generation 
of small analcite crystals and magnetite. There is prob- 
ably no glass present, though if it were it would be diffi- 
cult to distin^ish it from the isotropic analcite. The 
larger auj^ite crystals are sometimes surrouniletl by a ring 
oi smaller analciies. 
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Fi^. I. Analcitc I'asall, magnified 25 Diameters. 
A. Olivine. 1!. .Augitc. C. Analcitc. 

Groundmass: augitc, analcitc, magnetite, apatite. 

In some specimens i;iintly double-retracting spots are 
more tre^iuent in the analcite crystals. I do not feel pos- 
itive whether this is a result of a physical or a chemical 
chan;je in the isotropic substance. In the original paper 
in \'ol. w . loth Census, these phenomena were regarded 
as results of the anomalous double retraction so often 
observeil in the analcite (more trequentlv. though, in 
tree crystals, than in the mineral when enclosed in the 
rock mass ) . 

In some specimens of the rock in question, the larger 
part ot the colorless mineral is laintlv double-refracting, 
showing bluish gray colors, between crossed nicols: the 
crystals are then not so well vletineil. and olten take the 
li>rm ot rouiuled sp»)ts separated bv groundmass and small 
porphyritic augites ami oliv ines : these rounded spots, be- 
tween crossed nicols. ilivide into irregular, sometimes also 
into regular triangular lields. I regarded this (see \'ol. 
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XV, TOth Census) as double -refracting analcite. When 
isolated, it lias the specilic gravity of analcite, and, accord- 
ing to an analysis of impure material, a similar composi- 
tion, although the percentage of silica is too low. No 
chlorine or sulphur. Sp. gravity: 2.24. 

It should be noticed that the rocks in which this variety 
occurs are perfectly fresh, even more so than those con- 
taining the isotropic mineral ; the olivine and the augite 
show no trace of decomposition. 

In the analcite basalts, as described here, there is no 
evidence of decomposition, except that the olivine is occa- 
sionally converted to yellowish -brown serpentine. In 
other specimens, however, it is seen that the analcite offers 
but slight resistance to decomposition ; needles of a zeo- 
lite with vivid colors of interference, probably stilbite, pen- 
etrate the analcite in all directions and soon every crystal 
is transformed to an aggregate of zeolites. Large stilbite 
crystals are found in the decomposing rock. The augite 
is much more resistant and frequently remains intactwhen 
ail the other constituents have been entirely decomposed. 
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CUCURBITACEARUM NOVUM G£NUS £T SP£CI£S. 



Flores monoici. Masculi racemosi. Calycis tubus pa- 
teriformis; dentes 5, subulati, brevissimi. Corolla ro- 
tata, usque ad basim 5-partita, segmentis ovato-triangu- 
laribus, acutis. Stamina 3, filamentis in columnam cen- 
tralem coalitis: antheriL' sublibeni'. loculis lonj^itudinaliter 
replicatis. Pollen hi-ve, hunietactum ^^lobusum, trisulca- 
tum. Pistillodium nullum. — Flores Icniinei in eadem ax- 
illa cum masculis solitarii. Calvx et corolla maris. Stam- 
inodia nulla. Ovarium oblique obovoideo-oblonj^um, longe 
rostratum, uniloculare; stylus brevissimus, sti^mate hem> 
isphaerico; ovulum unicum, erectum. Fructus oblique 
anguste obovoideus, siccus, indehiscens, Itevis vel sparse 
echinatus, i-spermus, pericarpio tenuis. Semen anguste 
trianguluri-obovatum, argentatum, apice sul^truncatum vel 
interdum bicornutum, testa Crustacea tenuissime verrucu- 
losa* 

Herbs scandentes, glabrae, gracillimse, radice ut videtur 
perennante. Folia petiolata ; profunde 3-5-partita, supra 
albo- punctata et scabra. Cirrhi capillares, simplices. 
Flores albescentes, masculi minulis.simi, teminei paulo 
majo.res. Fructus minutus. — AUin. gen. Cyclanthcra 
Schrad. 

B. BiGELOVii; foliis mediocribus. breviuscule petiola- 
tis; racemis masculis apice 3-9-floris; iloribus femineis 
longe pedunculatis ; fructu laevi, rostro quam fnictu multo 
longiore. — Mtloihria pendula Brew, et Wats. Bot. Cal. 
I, 240, excL caract. (nqn Linn.). — Slater turn Bigelovii 
Wats, in Proc. Amer. Acad, xii, 252. — Echinocystis (?) 
Bigelavii Cogn. in DC. Monogr. Phan. iii, 804. 

to 8 w . ToL. ni. Joi J lapo. 



AUCrORB 



A. COGSOAUX. 



BRANDEGEA gen. nov. 
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Ad Soledad. — Etiam in valle Hum. Colorado (Bigelow 
et Palmer), 

B. MONOSPERMA: foliis parvis, brevissimc petiolatis; 
racemis masculis usque ad medium 15-20-tloris; iloribus 
femineis breviter pedunculatis ; f ructu adpresse sparseque 
echinato, rostro quam f ructu subbreviore. — Cyclauthcra 
moHosperma Brandegee in Proc. Cal. Acad., ser. 2, ii, 

159- 

In California inferiore ad Agua Dulce et Las Huevitas. 

ECHINOC YSTIS : Sect. IV, Pseudo-Echinopepon. 

Radix fibrosa. Flores 5-nieri. Fructus siccus, mature 

ut videtur bivalvis, multilocellatus. locello centrali i-sper- 
mo rarissime 2-spermo. ca'teris vacuis. Scnvn parvuni, 
coniplanatuni, crebt'rrinie minutequf j^naiuilnsum. 

E. Br.\M)K<;ki; loliis parvis, anibitu suborbicularibiis, 
utriiujue brevissime cltMisoqut; hirlcllis. uscjue ultra nu'di- 
um 5-lobatis; cirrhis bitidis vel suj^t-rioribus simplicibus; 
paniculis parvis, paulo ramosis, pluriHoris ; calyce puber- 
ulo, pateriformi; fructu satis parvo, spharico, dense echi- 
nato. abrupte lonj^eque rostrato, rostro caduco. 

Caulis humifusus, circiter 7 m. longus, ramis gracili- 
bus, leviter puberulis, profunde sulcatis. Petiolus gracilis, 
striatus, dense puberulus, i ^-3 cm. longus. Folia rigi- 
diuscula, pallide viridia, 2-4 cm. longa lataque, lobis an- 
firuste obovatis, basi satis constrictis, apice subrotundatis 
apiculatisque, margine undulato-denticulatis ; sinus inter 
lobos obtusissimi, basilaris rotundatus, 5^-1 cm. profun- 
dus. Cirrhi praciles, elonjijati, striati, leviter puberuli. 
Pedunculus communis masculus <^racibs, sulcatiis. brt'vis- 
sime hirtfllus. i '/2-5 cm. longus; pedicelli capillares. 1-3 
mm. lonj^n. Calvx 2 mm. latus, minute (k'liticulatus. Co- 
rolla albescens, furluraceo-puberula, si'^inentis putulis, 
triangulari-oblongis, acutis, 2-2% mm. longis. Columna 
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staminea brevissima; capitulum antheranim depressum, 
^ mm. latum, loculis flexuosis. Flores feminei solitarii, 
brevissime graciliterque pedicellati. Fnictus fuscescens, 
glaber, cm. crassus, rostro an<^usto, 6-8 mm. lon<^o; 
aculei robusti, rigicli, 3-4 nun. lon<(i. Semen cinercc- 
fulvum, obovato-oblon^um. basi attenuatum, i cm. longum, 
cm. latum, i]4-2 mm. crassum. 
In Caliiornia inieriore ad Todos Santos. 
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The shells mentioned in these notes were collected be- 
tween June 22d and Aiif]just 4th. 1889, while making a 
vacation trip on loot across tlie Sierra Nevada, from Co- 
lumbia through the Metch-I letchy and the Vosemite val- 
leys, to Tuolumne Meadows and Mono Lake. It must 
be stated that the ground traversed was not all care- 
fully searched for shells, the main objects of the trip be- 
ing recreation and a sight of the sublime scenery of the 
high Sierra. Collections were made only as the accom- 
plishment of these objects permitted. 

The altitudes given by me were mainly determined 
with a small aneroid barometer, and unless given with 
exactness must be consiilereil as only approximate, those 
most accurate being from Whitney's Geological Survey. 

The route across the mountains ran nearly east, and 
within 18 miles of latitude 38", which parallel passes close 
to Lake Eleanor and through Mono Lake. The summit 
of Mono Pass is 10,765 feet altitude, but the chief collec- 
tions were made near the two lakes mentioned, on the 
opposite slopes, as shown by the table. The following 
list describes more fully the localities and conditions in 
which each species was found, with other facts of inter- 
est : 

1. ViTRiNA PFKiFFKKi Newcomb. This species, first 
described from the east slope of the Sierra, occurs at 
high elevations, or from 4,000 to 8,000 feet in this lati- 
tude, and south to Fresno County; also from 7,500 to 
10,800 feet in the Rocky Mountains, and toward the 
north comes down to the sea level in Alaska. I found it 
in 1885 near Quincy, Plumas County, at about 3,400 feet, 
latitude 40^. It is also reported from Vancouver's Island. 

2 . Hyalina arborba Say. These specimens appro a c h 
the variety brewer i of Newcomb, but are much nearer 
the typical Eastern form. It is one of the most widely 
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spread nearctic species occurring on several ranges of 
mountains between 7,500 and 9,700 feet, as well as in 
the lower country, where moist enough, down to the sea 
level, in Ventura County, Cal., as far south as 34^30' 
near the coast. 

3. CoNULUS FULVUS Drapavnaud. Six specimens 
closely resembling European types were found at Reed's 
River. East of Mono Pass, at 8,000 feet, 30 were col- 
lected, which are more depressed, lower and wider, with 
narrow umbilicus, thus resembling DalUs C, chersinelius^ 
a form found at the Calaveras Big Trees, 4,750 feet alti- 
tude. According to Binney (Amer. Land Shells, p. 69), 
a similar depressed form is found in Europe (C niortoni 
Jeff,), and another verv similar was called C. cgcna 
Say. The only character distinguishing Dall's shell 
seems to be one less whorl, and still greater dejiression. 
The dimensions given by Dall are not as large as those 
of some varieties of C fulvus, but the scale given with 
his figure is a third larger and liable to mislead. This 
species is also said by Ingersoll to go to 10,000 feet high 
on the Rocky Mountains, and being circumpolar, de- 
scends to the sea-level north of latitude 42^. 

4. Patula striatblla Anthony. A form approach- 
ing var. cronkkitei Newcomb, occurs at Lake Eleanor and 
also at Bloody Caiion, having also about the same dis- 
tribution across the continent as Hyaliiia arborea, but 
reaching 1,000 feet higher in the Rocky Mountains and 
not descending to sea-level in California. It is, however, 
reported from Vancouver's Island. 

5. MicROPHvsA PYGM.^^.A Draparnaud. Also a cir- 
cumpolar species found with the last, but not yet detect- 
ed so commonly in the central mountain ranges, perhaps 
on account of its minute size, as it occurs near sea -level 
and is said to be found in many distant parts of the world. 
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6. Helix mormonum Pfeiffer. Found in the mount- 
ains near Lake Eleanor, between 4,500 and 4,800 feet 

altitude. It is also known to occur from the base of the 
mountains up to the Bi*^ Trees of Calaveras County, alti- 
tude 4,750 feet, and of Mariposa County, at 5,500 feet, 
beconiintr smaller with increase oi elevation. A small 
specimen has also been lound in Yosemite Valley by 
Mr. M. A. Knapp. 

7. Vallonia pulchella var. costata Muller. But 
one specimen was found in Bloody Cafton, at about 8,000 
feet, and it has before occurred only on the same side of 
the Sierra down to 5,964 at Donner Lake. On the 
Rocky Mountains Ingersoll reports it only between 8,000 
and 10,500 feet altitude, though it is distributed across 
the more northern parts of both continents at lower ele- 
vations. 

8. Pupa corpulenta Morse. About 50 found also 

in Bloody Canon, some of wliich exhibit an undeveloped 
sectuul tooth on the jiarietal wall, agreeinj^ with some 
found by Hemphill in I'tah. It is reported from as high 
as 10,000 ieet altitude in Colorado, and from Vancouver's 
Island. 

9. Vertigo ovata Say. ? This species has been re- 
ported before from southern California and Vancouver's 
Island. Some of the specimens unlike the Eastern form 
have been sent East for determination as to its being a 
distinct species. 

10. SucciKBA STRETCHiANA Bland. Only six were 
found in the three localities, that of Bloody Caflon being 
1,500 feet higher than before reported on the east slope, 
while on the west it descends to 3,400 feet in Plumas 
County. 

11. PnvsA <;\UHi TrNon. var.r A few immature 
specimens only were tound, some showing the pale 
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Stripes oittMi observed in specimens from alkaline or 
brackish water near the coast. 

12. Physa Hi-ANDi Leu. This common Sierra spe- 
cies was obtained 12 miles east of Columbia at 3.000 feet, 
and also near Mono Lake on the east slope. The latter 
are lar<re, but as usual with this species have the spire 
eroded, though perfect in the young. 

13. Planorbis. See Dr. Cooper's notes. 

14. Gyraulus vbrmicularis Gould. Common at 
the two localities, and ever3rwhere from the east base of 
the Sierra to the coast of California north of latitude 37°, 
as far north as Vancouver's Island. 

15. Gyraulus parvu.s Say. Three specimens only 
were tuund. the first reported in Calilorni.i. and not 
known Irom Xevachi except as a fossil, though found in 
Utah anil Colorado up to Q.300 feet. 

16. Gyraulus par\ls i:Lii\ATUs C. B. Adams. 
Thirty specimens found only on the west slope at Lake 
Eleanor differ constantly from Say's species, agreeing 
with Adams' shell, which has only been before reported 
from the Northeastern States. There seems to be no lo- 
cal cause for the variation. (See Binney's Pulm. Lim- 
noph., p. 134, 1865.) 

17. Ancylus. See Dr. Cooper's notes. 

18. SpHiERiUM. See Dr. Cooper's notes. 

19. PisiDiuM ABDITUM Prime. This species was abun- 
dant, but only on the west slope below 5.300 feet, and 
was found also bv Carlton at 6.240 feet in Truckee Riv- 
er on the east slope: also h\- In^ersoll up to 9.300 feet in 
Colorado. extendin<r throu«:hout the Eastern States north 
of 35 ' latitude, under several varieties. Prime has t^iven 
iiiteen names as synonyms of this polymorphous shell, all 
being connected by intermediate forms, and though he 
retained P* occidentaU as distinct when first discovered. 
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it is vi'ty (loul)Uul whether it is not a mere variety. Spec- 
innMis Inimd on this route and in other parts of Cal- 
itoriiia seetn to connect them, 

2c). PisiDiuM occiDENTALE Ncvvcomb. Numcrous 
specimens so identified (and many of them compared with 
types of the Eastern species in the National Museum) 
were, found only at the highest elevations where any mol- 
lusca occurred, and that of 9,700 feet on the east slope 
supplied no other species. Although first discovered 
near the sea-level, and common down to latitude 32^ in 
the mountains east of San Diego, their place seems taken 
on the west slope along this route hy the more Eastern 
form. Mr. Roper of Revere, Mass., who has studied 
these difficult shells closely, and has a large collection 
trom both continents, considers this only a Western form 
ot abiii/iitn. 

21. PrsiDii'M cOMrRKssLM Prime. This very distinct 
species was as common as the other two on the west 
slope, but only between 8,700 and 9,000 feet in the 
meadows near Summit It had before been found only 
on the east slope between about 4,000 feet at Owens* 
River and 6,000 feet at White Pine, Nev., as well as in 
most of the Northern States and Canada. It is reported 
also from Ventura County and Vancouver's Island. 

22. LiMAX CAMPBSTRIS OCCIDENTALIS ? J. G. Cooper. 

I found one slug in Yosemite Valley near Mirror Lake, 
but lost it by accident. It was small and dark-colored, 

like the form here named, which has been found at 3,625 
leet on the west slope and 5.866 feet on the east slope near 
latitude 39 . also at 4,000 feet in Tehachapi Pass near lat- 
itude 35- bv Dr. Cooper, as well as alon<^ the coast. It 
is now believed by Mr. Binney and others that this inter- 
grades toward the east with sub-species montanus Ing. of 
Colorado, found there up to 8,500 feet, and through that 
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with the typical eastern camfestris, while northward it 
runs into the sub-species hypcrborcits of Westerlund from 
Vancouver's Island to Alaska. 

In reviewing this list it will be noticed that the species 
collected are naturally grouped into two divisions ; those 
found on the west slope, 19 species, and those from the 
eastern slope, 12 species, of which 9 also occurred on the 
west slope, while 10 were found only on the west and 3 
only on the east slope. While fewer species occurred on 
the east, those found on both slopes reach higher eleva- 
tions there, amounting to 2,000 or 3,000 feet more with 6 
species and 4,000 to 5,000 in the case of two others. One 
Pisidium attained 700 feet higrher elevation than any other 
species, a fact noticed by Dr. Cooper of the same species 
in latitude 39 . And as it there lives about 2,000 feet be- 
low the line ot perpetual snow, it seems to have the same 
relati\ e elevation here, the snow -line in latitude 38 being 
given by the U. S. Geological Survey at 11,700 feet near 
Mono Pass. 

The distribution of the terrestrial species is influenced 
not only by the supply of moisture, but more strongly than 
that of the aquatic by temperature, presence of lime and 
suitable vegetation. Thus we found only aquatic shells 
above 4,800 feet on the west slope and 8,000 feet on the 
east. 

Lake Eleanor is bordered on its north-west shores by 

an extensive flat, covered with meadow plants, thickets of 

azalea and groves of pines. Ridges and boulders of ice- 
polished granite traverse it near the lake, and between 
these, parts of the meadow were still overflowed in June, 
leaving ponds and mudholes in August. From these 
damp groves and meadows the collections about the lake 
were made. 

In Yosemite the terrestrial species were found near 
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Ihc lower end of the valley below E] Capitan, the spot 
bein^ well shaded and always moist from a spririj^. Near 
here, the specimen oi Ji. mormonum was also found by 
Mr. Kiiapp. 

No land sliells were found above 4,800 feet on the west 
slope, the soil being mostly granitic, and frosts frequent 
even in midsummer. The eastern slope is however cov- 
ered to some extent with metamorphic rocks in which 
limestone is found, crossing the summit between the high 
granitic peaks, and may have the effect of favoring the 
higher range of species in Bloody Caflon. This bed of 
a former glacier has a little lake, formed by the moraine 
left by the ice, acting as a dam to the water running down 
toward the east. Near the head of this lake is a grove 
of poplars, where were found the land shells near 8,000 
feet elevation. 

There were some ponds just at the summit, 10,765 feet 
altitutle. which I examined carelullv. but found notliing, 
from which it seems jirobable that there are none to be 
found above 9,700 feet in this latitude. 

The special climatic conditions at Soda Springs are of 
considerable interest. Situated at an altitude of 8,700 
feet, near the lower end of Tuolumne Meadows, only 
eleven miles from Mono Pass and the Sierra crest, with 
snow lying perpetually near by at altitudes not much over 
2,000 ieet greater, the summer is of necessity short and 
the nights cold, with frequent frosts even in July and 
August. As is well known, the great Tuolumne glacier 
once swept over these meadows, evidence abounding on 
ail sides in the form of polished and scored rock surfaces, 
antl undulating, hollowed ami rounded slopes of granite. 
In hollows thus formed, not far from Mr. Lenibert's cabin 
at Soda Springs, water collects from the nu lu-d snows, and 
having no outlet forms shallow ponds, half tilled with sed- 
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iment ami over«xr()\\ n with rank aquatic <(ra.ssc's. The 
water i.s verv shallow and must follow verv closelv all 
variations in the temperature ot the air, which between 
night and day are large. On the twenty-tirsi of July the 
temperature of the water at noon could not have been 
below 50° or 55° Fah. A few days before we had expe- 
rienced heavy frosts nightly ; the ponds were no doubt 
correspondingly cold. 

As to the lengjth of the season without ice I have no 
direct evidence, but in conversation with Mr. Lembert 
learned that he has been compelled to leave the mead- 
ows for his winter quarters in Yosemite Valley, on ac- 
count of deep snow, as early as October. The middle 
of May of this year finds him still waiting in Yoseniile 
for the season to advance far enough to allow a retreat to 
his home at Soda Springs. Ice forms in these shallow 
ponds long before the heavy snow comes, and glazes 
them nightly after the snow has melted. The Planorbis^ 
No. 13, and the Sphmrium^ No. 18, were collected in 
these ponds. 

The larger streams of the high Sierra are fed for 
the greater part of the year by melting snow. Their beds 
are hard granite or else are filled with bars of granitic 
sand. Only in meadows overflowed by the spring fresh- 
ets, or in shallow ponds, or in the warmer lakes and 
smaller streams did I find traces of molluscan life. 

For comparison I may state that only numbers 1, 4, S, 
12, 13, were found by me at Quincy, Plumas County, at 
near 4,000 feet elevation. See Bulletin II, Cal. Acad. 
Sci., p. 358, where three other land shells from there are 
named. I also obtained there Limmphysa humilis Say. 
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Additional Notes and Description op Nbw Species. 

by j. 6. coopbr, m. d. 
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Mr. Ra3rmond'8 collection is of much interest, for sev- 
eral reasons. It fills a ^ap in our knowledge of the sub- 
alpine mollusca at a most important point, because the 
most southern at which any are Hkely to be found up to 
their highest limit, as determined bv climate and favora- 
ble topography. The more southern mountains, though 
higher, are so much steeper and cut up by deeper canons, 
through which torrents rush without intervening tracts of 
me:i(lo\v, or quiet lakes and ponds, that very few favor- 
able locations for them can exist. Still further south 
none but a few isolated peaks have snow upon them for 
part of the summer, and the climate is so much drier that 
the species of moUusca become limited to the vicinity of 
the summits, except those native to the lower country, 
and not subalpine. 

The only subalpine collections before made in the Sierra 
were by myself in 1869. and by Mr. II. P. Carlton in 
1870, between 5,000 and 7,000 feet elevation, near lati- 
tude 39' , as published in these Proceedings Vols. Ill to V, 
and in Bulletin II, p. 358. In 1864 during a short visit 
to Lake Tahoe I also obtained some species near the 
south end of that lake, at the summit of Johnson's Pass 
and at Strawberry Valley on the west slope, which were 
partly described in the Proceedings, Vol. Ill, 1868. 

As to vertical distribution, the highest elevations ob- 
served for land shells were about 6,500 feet, and three 
aquatic species were obtained at over 7,000 feet, or within 
2,000 feet of perpetual snow, the ponds higher up con- 
taining none. The land shells, however, show a differ- 
ence of 3.200 feet greater elevation in latitude 39", com- 
pared with the perpetual snow, than in 38"^, four identical 
species being found on the east slope in both latitudes, 
the Pisidium on the other hand reaching 2,700 feet higher 
toward the south. Sufficient facts on vertical range of 
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Species, as affected by local influences, have not yet 
been obtained to explain these discrepancies. That these 

were near the extreme altitudes at which they could exist 
in latitude 39 . is evident Ironi lacts obtained bv Mr. 
Rayniotul in latitude 38 . the relative position ot the snow 
line there bein^ exactly in accord with the increased ele- 
vation attained by the same species of Phidium. Mr. Ray- 
mond's collection also shows how much mav be collected 
on a hasty trip made for other purposes, and with little 
spare time at most localities. Although many naturalists 
have before visited Yosemite Valley none has reported 
finding mollusca there, except Mr. F. A. Sampson, who 
obtained Vitrina^ and I never saw any species from the 
upper Tuolumne Valley, except Physa blandi. 

It is true that the collection made in the Mariposa Big 
Tree grove, about 5,500 feet elevation, contained three 
or four land-shells not found on this trip, yet there mav 
have been errors as to their exact locality. The local in- 
fluences of the r^roves are quite unlike those of the sur- 
rounding regions, as shown by two or three other species 
known to inhabit the Calaveras grove. 

The list of Mariposa grove species given in Hull. II, p. 
359, shows that it is the upper limit of five helicoid spe- 
cies, three of which are dwarfed by the climate, but the 
subalpine species were found, on this trip, to extend 
2,500 feet higher on the east slope without decrease of 
size, while the aquatic species also retained full size. 
Many of them being widely spread in the nearctic and 
circumboreal provinces, are well known to belong to cli- 
mates having as short summers and severe winters as the 
subalpine zone of the Sierra Nevada. If anv of them in- 
habited this zone before the formation of the glaciers, 
which once covered most of it, they must have been quite 
exterminated, and also down the mountain slopes far be- 
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low, judging from their present distance from the snow. 
They have therefore extended their range upward 6,cxx> 

to 8,000 feet since the glaciers retreated, now occupying 
the very channel cut by the ice into the solid granite, 
between 4.500 and 9,700 feet elevation, for a distance of 
over 30 miles east and west. Such an extension must 
have been exceedingly slow, especially for the aquatic 
species moving up against the streams, unless aided 
by birds, which might have carried shells or their eggs 
adhering to their feet. The glaciers in this latitude ex- 
tended east to Mono Lake, giving them a total breadth of 
over 50 miles, and the highest peaks now rise over 13,000 
feet above the sea. 

We see here the same difference in elevation of several 
species on opposite slopes as in latitude 38°, the land- 
shells especially going higlier on the eastern slope. This 
difference may be caused by the greater amount of snow 
falling on the west slope, which must lie longer on the 
ground and shorten the active season for these animals, 
though the average temperature must be milder on the 
west slope and also moister, which may favor the exist- 
ence of some of the larger species, not found eastward, 
such as Campylaa mormonuni and Tr{odofs.is loricatat 
up to Aha, 3,625 feet, and to Mariposa Big Trees, 5,500 
feet. There is also a marked absence of limestone be- 
tween 5,000 and 9,000 feet on the west slopes in both lat- 
itudes. The little lakes on the west slope in latitude 39° 
above 3,600 feet seem very destitute of mollusca as are 
the violently running streams. 

For comparison I give a list of the species so far col- 
lected in the subalpine region near latitude 39 , showing 
that although the number is about the same, the species 
found differ in a marked degree, chiefly from local 
causes. 

20 8eb., Vol. III. ( 7 ) Augunl U, 1810. 
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In the first table, one species ( Camfylma mormonum ) 
is merely a straggler from the mild Californian region into 
the 8ubalpine» which indicates the lower limit of the sub- 
alpine on the west slope to be between 4»ooo and 4,500 
feet, near latitude 38° ; and as the lowest level of the 
Great Basin on the east slope is not much, if at all, below 
4,000 feet, the whole of the basin region north of that 
latitude is relerable to the subalpine niollusc-tauna. 

In the last table, both this and Artonta tudiculata are 
found on the west side, near the hnver limit of the former 
glaciers, and the Limax also near their limit on the east 
slope, but future collections may alter these ranges. 

As to the aquatic species the large supply ot fresh wa- 
ter in the Lake Tahoe basin causes apparently a great 
increase of their numbers, and in both tables only the fol- 
lowing are unknown below the subalpine region in the 
same latitudes, viz., the planorbis, pompholyx, ancylus 
and sphaerium. It is abo noticeable that seven land 
and ten water species have not been found in latitude 39^ 
above 6,500 feet (near Lake Tahoe), leaving but three 
as yet known from the higher locations. Near latitude 
38° there were sixteen species found between 6,500 and 
9,700 feet altitude, partly on account of the nature of the 
country being more favorable for their existence. 

The glaciated region extended over the lake basin, 
having a total width of less than 40 miles, and the high- 
est peaks are now less than 9,500 feet high. 

SFU./GRIUM RAVMONDI, n. sp., Plate I, figs. 1-8. Spec, 
chars. Adult shell ovate trigonal, nearly equilateral, 
much inflated, the greatest convexity near the middle, 
fragile, translucent; beaks central, slightly turned for- 
ward, very strongly calyculate ; margins forming a subo- 
vate outline, the anterior obtusely rounded, posterior usu- 
ally obliquely subtruncate ; base curved equally with the 
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hinire-marjTin, the edges of valves meeting at an angle of 
about 80", not llattened nor spreading laterally; the ante- 
rior verv little lower than posterior, but slightly sharper. 
Divergence of upper margins from umbonal apex, 80^ to 
90^. Color pale pearl-gray, sometimes iridescent, often 
with a narrow yellowish marginal band; epidermis tinged 
olive, wearing off in adult, surface smooth, shining; 
growth-lines very faint, inside of shell white. Younger 
shell more oval, beaks less prominent, the calycles in 
shells not half grown being everted when seen from end 
of shell, instead of inverted (fig. 7). Fry oblong-oval, 
much compressed, its valves very distinctly seen in caly- 
cles of adult. Soft parts yellowish, tinted with red, the 
colors visible through shell. Length, 0.30 to 0.34 inch; 
height, 0.26 to 0.30; diamettT, 0.16 to 0.21. Fry, 0.05 
to 0.06 long; 0.04 to 0.05 high; o.02^ to 0.035^2 thick. 

Win'cties. Specimens vary more or less in one or more 
of the dimensions, in the curves of the outline and in con- 
vexity, but not over 0.05 inch. The characters of young 
shells, as seen in the figures, are sometimes persistent in 
adults, altering the form more or less, but as the figures 
are three times the diameters of shells, those differences 
are not so perceptible to the eye as shown in the figures. 

Figures 9 and 10. We have included these two spec- 
imens for comparison, with some doubt whether they are 
not of a different species, They were collected in Kla- 
math Lake, Or., by Mr. A. Forrer, of Santa Cruz, Cal., 
and kindly sent to us by Mr. E. W. Roper, of Revere, 
Mass., who writes that in his opinion all found were im- 
mature. They differ from ..S". raymondi in having a 
thicker, brown epidermis and in higher beaks, but less 
prominent calycles. By comparison of the beaks with 
the young of the former (figs. 5 to 7), it will be seen, 
however, that they are nearly mature, and in their out- 
lines come nearer to figures 3 and 4 than to any others. 
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It has been supposed by some that S. raymondi is only 
the voun^ form of some rhomboidal species, but the try 
taken from shells like fijjjs, i, 3, 4 prove their maturity^ 
and we also <;ive figures to show forms of the youn«:j. 

To settle the relation between it and the only other al- 
lied species known on the West coast, as well as with 
some Eastern forms, we figure several more for compari- 
son. 

S. LBNTicuLA Gould, iigs. II, 18, 19. This figure (11) 
is taken from a specimen I obtained near Visalia, and 
now in the State Museum, Berkeley. It differs from the 
shell figured by Prime in a much more rounded form» 
greater convexity and a little larger size, showing that the 
rhomboid outline and consequent truncation are not the 
constant effects of full growth. It is shown by the fol- 
lowing comparison tliat considerable variation exists in 
the dimensions and proportions of adult examples from 
various localities, the most northern being broader and 
flatter, a difference apparently existing also in some 
Eastern species. 

Figure. Length. Height. Diameter. 

Gould's type tS 0.43 0.37 atS (Pri«e.)< 

Visalia examples . . ii> 19 0.44 a^S aa4 

Marin County examples 0.46 a^S o.90 

The height and diameter are shown in diagram by figs. 
18 and 19, by which it seems that the shell is sometimes 
very near in convexity to ^S". parlumeium Say, and in one 
of Prime's latest writings, quoted by Dr. Yarrow in the 
quarto report of Capt. Wheeler's Arizona Expedition, 
1874, he mentions specimens of S. lenticula from there, 
which were also internunliate between the t\ pe from Car- 
son River and pari nnicimn , sug<(estin<^ that this form 
(fi<^. it) is merely an extremely inflated form oi Icnticula. 

The description of ".S". pariuniciuni'^ by Prime alscK 
includes three forms varying in size, in convexity, and in. 
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height, which had been first described as species, while 
the figure given is shorter than the type described, being, 
like that of Icnticuhi^ a rare extreme. 

S. r.\RTUMP:iuM Say. The specimens nearest to this 
species that we have, are tigured as Nos. 12, from Worces- 
ter, Mass. (showing hinge), and 13, 14, from Columbus, 
Ohio. Though smaller than Prime's largest, as shown 
in the diagram, fig. 15, they have a similar relative con- 
vesity, and come nearer his description than his figure, 
no odier calyculate species approaching this both in size 
and convexity. 

Plfure. Itenftli. Ifeiclit. DiAmetcr. 

Prime's type 15 0.50 0.43 0.31 

Worcester example X2 0.38 0.53 0.22 

OUvmbiis examples 13. 14 0.37 0.33 o.9t 

The two latter, however, in outline much resemble 
truncaturn, though not subangled at the upper margin as 
figured by Prime, and are perhaps nearer to the next 
mentioned species. 

S. sscuRis Prime, fafgi, 20 and 21. The shells we se- 
lect to represent this form are from Plattsburg, N. Y., 
the largest being very closely like Prime's type in out- 
line, while the convexity is proportionately the same, as 
shown by the diagram of Prime's type, fig. 16. 

It is evident from a comparison of Prime's descriptions, 
that figures 46 and 47 ( S . contractuui ), on p. 49 of his 
Monograph, have been accidentallv transposed bv the 
printers, which is contirmed bv inspecting his first tigure 
of .S". sccun's in the Annals N. Y. Lyceum of N. H., Vol. 
V, PI. vi, where a smaller one is figured. 

Fig. 46 being S. seen r is ^ is represented as differing 
from S. truncatum chiefly in greater convexity, and the 
variety cardissa was described by Prime as a still more 
rounded form, connected by gradations. As is shown 
by the diagram, the convexity of Prime's t3rpe is relative- 
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ly the same as that of his ''.S*. fartumeium" and from 
the connecting links shown by our figs. 12, 13, 14, as 
well as its limitation to the northern tier of States, it 
seems most probable that S, seeuris is only a stunted va* 

riety of S. fartumeium Say. The same error of using" 

the figure ol S . routractton lor that of ..V. sccuris is copied 
by Binney in his edition of Invert, of Massachusetts. 

Flgmc Leogtb. Heigbt, Diameter. 

Prime's type i6 0.37 a3i 0.25 

Plattsbttrer examples «>, 91 0.34 0.T5 

S. TRUNCATUM Linsley, figs. 22, 23, 24, 25. These are 
selected specimens having the least convexity of any, out 
of numerous similar forms from several Eastern States, 
these agreeing best with Prime's description. They are, 
however, all smaller, less rhomboid and subangled, more 
convex and more rounded than his tjrpe which represents 
apparently a rare extreme in form, while many occur 
more or less intermediate. 

Diagram, fig. 17, represents the convexity given by 
Prime for truneatum^ a flatness not seen by us in any of 
numerous specimens, and closely agreeing with that he 
assigns to S. Iciitinihi (fig. 18), which he says is "so 
similar in nearly every respect to .5*. truncattim that it is 
difficult to tell them apart." It appears, however, from 
later specimens of ..S'. Icnticula that it is quite as closely 
connected with S . par tumc turn (see notes, p. 76), and it 
follows that all four so-called species may yet be com- 
bined under the last name, or rank only as subspecies. 
It is possible that the flattest forms represent in all cases 
the most northern grown specimens. 
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To show still further that Prime's t3rpes are not the 
usual forms, but extreme varieties, it is noticeable that 
other authors give less different measurements, as follows: 

Lctifi^h. Height. Diameter. 

S. putumeium Say (type) .... 0.55 0.45 Say do«8 not give it. 

S. ptftomeium GmM 0.45 0.40 0.97 

S. securis Gott/d ajS 0.35 Moll, of Mass. not given. 

S. trancatum Gould (type) .... 0.33 0.95 0.20 

S. lenticuUi GauU (type) 0.40 0.30 Not given. 

By drawing diagrams from these figures, the outlines of 
the four forms are found much more alike than those of 
Prime, the diameters also being closely like those in our 
plate. 

To show that young shells of the rhomboid group do 
not much resemble that of S» raymondi^ figs. 5 and 24 
are comparable. The variations of the latter species 
from age, etc., show how much should be allowed for 
variation in other species. 

In comparing our figures with those given of the same 
species in Prime's Monograph of Corbiculada?, it will be 
noticed that the latter give the impression that the shells 
are much more angled in outline and in the umbonal ex- 
pansion than the photograph shows them to be. While 
there can be no doubt of the accuracy of photographs, it 
may be said that ours do not represent fully adult shells. 
While admitting this as to some Eastern species, we show 
that the Western species (S, lenticula^ fig. 11) is larger 
than Prime's figured t3rpe, and yet it does not exhibit any 
better the angulation and truncation given in his figure 
more strongly than in any of the allied forms. His artist 
or engraver, making small wood cuts, apparently cut the 
distinctive features rather more strongly than they exist 
in nature. 

In manv cases the figures and descriptions do not agree 
even as well as would be explained by allowing variations 
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of 1 5 to 20 per cent, in dimensions. The size of shell, 
combined with ''other signs of maturity'* and the finding 

of fry within them, have been considered the best proofs 
of an adult condition, Init we find that the latter is not 
quite reliable. For instance, specimens like tig. 3 of S. 
ruMuoudi , and others smaller than ti^s. 21, 22 or 25 ot the 
same Eastern species, contain try, the shells beinj^ imma- 
ture. It appears probable that the shells may continue 
to grow for some time while the fry are forming, and 
only liberate them when quite mature. As to size, we 
have remarked that there seems good reason to believe 
that this may be much influenced by environment, and 
cannot be considered proof of distinctness,* the same law 
being well known to apply to other fresh*water shelb. 

The calycles, which form such a remarkable character 
of this division of Sfharium that Prime proposed to make 
a subgenus of it, give us great aid in determining ma- 
turity, especially in the more convex lorms. It appears 
from the prolile figures that the most marked external 
character distinguishing young from adult shells is the 
position of the calycles on the beaks, these being at tirst 
everted, and becoming more inverted as the shell grows 
larger, until they meet in the middle line. Thus it seems 
that the shell fig. 10 must be more mature than fig. 3, and 
the profile 14 has the beaks closer together than any 
other, leaving no room for more inversion, and proving 
maturity. Fig. 21 seems less mature by this character 
than either 3 or 11, but illustrates most nearly the con- 
vexity of the form. Considering the variability of all 
fresh-water moUusca, and also the extent of variation ob- 
ser\'ed in different examples of many marine bivalves, 
there is little doubt that Mr. Prime himself, il livin<r, 
would now combine many more of his nominal species 
than he did in 1865. From the descriptions given by 
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most authors, it seems almost certain that the three forms 
nearest alHed to S. truncatum are scarcely separable, as 
species, I'rom the Eurasian S. calyculata Drap. 

Other calyculate species. — Six other forms of this 
group are given by Prime, some having a little resem- 
blance to S, raymondi. S, eievatum Hald. and S» spher- 
icum Anth. have the hinge margin even more curved, but 
are more rounded and the first flatter, S. rosaceum 
Prime, differs in smaller size, form nearly as in the Kla- 
math shell (Hgs. 9, 10), but lonj^er and less high, with 
reddish-brown epidermis, and nearly straight hinge, like 
the other three. 1 ha\ e seen Caliiornian specimens so 
labeled, but of a pale color, perhaps immature examples 
of i5'. raymondi, 

A new species from the Uintah range in Wyoming, de- 
scribed in 1886 as S* uintahensis Call, from an elevation 
of 10,500 feet in a snow-water lake, is nearly a perfect 
globe. 

Iowa seems the most prolific of the States in this genus, 
as twelve species are recorded by Prof. B. Shimek, six 
of them calyculate, but no proois are given of their au- 
thenticity. 

S. cooferianum Prime, n. sp.. is given as a name only 
in his last catalogue of Corbiculadae (Amer. Jour, of 
Conch. VI, 1869). This was never described, because 
the specimens I sent him were believed to be immature, 
so small in fact that I supposed tlu y were Ptsidiums, but 
he wrote that the ligament was on the longer side as in 
Splurrium . Thev were from the little lake over 7,000 
feet elevation in Johnson's Pass, south ot Lake Tahoe. 
It is probable that they were vouiilc • raxituniiii , but 

their present location being unknown, the locality must 
be revisited to determine the species. 

From the preceding comparisons we conclude that the 
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rnir::ber of o*:-m:oal species miH be^r stiZ further reduc- 
tic a. asd tfLai more soidy of dineren: ^es and variations 
m-EZ aL"! ne prove which are u:e iead:n<: rypes. 

Fcll«:'win2: Prime's s-^j^esticn. h is desirable to gixc a 
name to ihe calyculkie 5r"oup. and certainly none can be 
ay:«re appropriiie than Primeluk. wh:ch perpetuates the 
ssemory of the most thorou^jh student of the srenus. It is 
possible that it mav even supersede thai of S^i^rimm, as 
the ^enus S/im\t amoni: Fur^j:i has nine vears prioritv. 

AnCVI-US CAVRINIS W. Copper. Subsp. SfBALPINL'S. 

Apex aSi'Ut one^»ird the distance from posterior end, 
outline elliptic, sometimes widest a: middle, sometimes 
about anterior third, apex slightly turned to the right: 
anterior surface somewhat convex, posterior a little con- 
cave or cat: breadth a little under one-half. hei<:ht over 
one-third of length: frairll^. horn -color, paler in thin 
specimens. 

F ^«J* . Lrac^ ILti iA BcT;(kt. 

C^^C^saZ type cm >-^^ :<q cauiaus. 

K^r^rm cxxm-piie 36 c. r: c. :? ««b«lptBiis 

Y<a«cm:tr nxmput <■. « c :» c. »«b*lpdiu*. 

KfMdj CaA-.^ «xjspuc - , . . » r: c. c .'- Kbalpdms 

Si«B Fnacisco. tT^e l•^ c-.ai-s .^o^frac^^ 

oc Skb Ftmcsjcv B^t , . , . m c c. o« frv^ilis. 

The oriirinal .-1. ra* »-:«*,< was named in the report of 
Pac. R. R. Surveys. XII. ii. 1S50 i Natural Hist, of Wash. 
Ter. K and a t^-pe ligured by W. G. Binney in Land and 
Fresh-Water Shells, Part II, p. 144. 1SC5. without de- 
scription. In iSyo. 1 published the description in our 
Proceedings. Vol. 1\'. p. o-, lrv'>m which the above is 
copied with some changes, so as to include the Oregon 
and subalpine spev**—^ ns. The dimensions of the t\-pe 
are given mc>re .v^ . ately trom Binnev's tigure, and 
•Vo<e of the others .i> "^gured, fr\^m the examples ihem- 
iivci-. It thus appc.."S that the Oregon and subalpine 
are nearly ot tbt s.in'.e torni as the original from 
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Black River, Wash. Ter., but each shows slight differ- 
ences, hardly specific. 

Fig. 26 has the sides less parallel, or straight, the pos- 
terior slope flatter; fi«;. 27 is wider before apex as is fig. 
28, but less oval, both approaching the outline oi tig. 29, 
but bfin<( much larger. 

The nearest approach to A . caurinus seems to be in A . 
ova/ is Morse, from Maine, but that is less than half as 
large, pale yellow and wider in front. (See Binney's L. 
and F. W. Sh., II, 156.) 

A. FRAGiLis Tryon. In the Synopsis in Vol. IV, I con- 
sidered fragilh a small variety of caurmu&^ having **apex 
more posterior, lower, narrower, anteriorly wider,*' and 
in those points the other three forms here figured are in-r 
deed intermediate. But in size they are like caurinus^ 
while the numerous specimens of fragilh since found in 
various portions of California, below 500 feet elevation, 
all have nearly the same size and form as the type. 
Those figured show that its variations in width are great, 
if the type is as narrow as stated by Tryon. I have, 
however, never seen any like it in that respect, and Try- 
on's remark, that its "sides are nearly parallel, or slightly 
incurved in the middle, ' show that one of its characters 
most like caurinus is not constant. The usual oval form, 
more abrupt slope behind and small size, may be consid- 
ered proofs of specific distinctness, until more connecting 
links are discovered. Both fragilis and caurinus have 
been called similar to A, parallelus Hald., but are quite 
distinct, fragUh being much nearer to rivularis Say. 

Another peculiarity of this small species is its close 
likeness in form to the first stage of growth in Gundlackia 
californiea, the two being found together, and are possi- 
bly only one species at different ages. 

In Binney's work, p. 139, he mentions in a foot note. 
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**Dr. J. G. Cooper found ^inryli 7.100 feet above the 
sea in the Sierra Nevada." This localitv was near that 
of the SphiPrium in Johnson "5 Pass, but bv some mistake 
Mr. Binney seems to have referred the specimen to 
€aurinus, as he tabulates it on p. 145 as "No. 9,098 from 
California (Judge Cooper)/' the type of A, caurimms be- 
ing reaUy from Black Rivert as stated at top of the page. 
It was probably one of the forms here called smialpimms. 

Another error on p. 144 is quoting No. 9*203 ^^A . fa- 
ttUoides Lea/' as from San Francisco, no species like it 
being known from near the bay, the nearest being from 
northern California. 

While the forms here fiufured are not very similar to 
any other American species, it is remarkable that a terti- 
ary lossU species of Western Europe (A. niatkcronii) has 
almost exactly the form of A, fragilis here given, with 
the size of A, caurinus, or larger. It is figured in Nich- 
olson's Manual of PaUeontology, Vol. II, fig. 45. The 
only species yet found f ossfl in the United States are very 
different, bat rather closely related to A. crassms and to 
Aeroioxms nmitalli oi Oregon. (See ^^Non-Marine Foss. 
Moll, of North America." by Dr. C. A. White, in 3d 
Ann. Rep. of U. S. Geol. Sur., 18S1-2, p. 451, and tig- 
ures.) 

Planorbi< rk.natl s Carp., var. i)i< tf*. ti s. hi;. 30. 
Characters. Differs from the typical form in ha\*ing but 
four whorls, more rounded, smoother, and the outer ones 
more or less irregularly coiled, in a different plane from 
the inner. Length 0.70, height 0.50, breadth 0.50 inch. 
Varies considerably in height and breadth. 

This form has the same deformity on which E. Inger- 
soll founded his ^^'Helisoma pUxata^* (Report of the 
Geol. and Geog. Survey of the Territories. 1876. p. 
402). Our upper figure shows the same style of disloca- 
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tion in the whorls as represented in his tigure, but we 
tind also every degree of variation in their irregularity 
that seems possible, while some are normal. The figures 
also show how much variation occurs in proportions of 
different specimens. Besides this, in examining any 
large number of specimens of any species, we find some 
in which more or less irregularity of one or more whorls 
exists. H, "plexata is stated to agree in every other re- 
spect with //. trivoh is Say, and the figure shows no other 
differences. It is therefore evident that it is nothing 
more than a variety, and considering its occurrence 
chietly in subalpine regions (his being found only at 
9,700 feet elevation in the Rocky Mountains), we may 
safely attribute it to debility in the animal, caused in these 
lofty localities by insufficient heat of the water, at some 
time during the animal's growth. In the irregular growths 
found in lowland examples, a deficiency of food or 
some impurity of the water may be a probable cause. It 
must be remembered that the animal crawls with the shell 
vertically supported on its back, and thus a condition 
of debility will allow the weight of the shell to incline it 
to one side, and its growth, by additions at the mouth, 
becomes changed in direction, thus altering the plane. 
In several species we observe this deflection of the mouth 
taking place just before the maturity of the shell, when it 
is probably weakened by age, and so constant is this in 
some of them that it is called a specific character. 

Mr. IngersoU found H. trivolvis normally developed 
up to 8,000 feet elevation, and Mr. Raymond also found 
that the number of deformed shells was least near Iletch- 
Hetchv Valley, 4.100 It-et, more at Lake Eleanor, 4,600 
feet, and constant at Soda Springs. 8,700 feet. In all 
cases they inhabited only shallow weedy ponds, none 
being in the lake or rivers. These being fed from melt- 
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ing snow are much colder than the ponds, which reach 
a heat of 50^ or more in summer. 

In referring this form to P. suScrenatus Carpenter, we 
have considered it as an alpine variety of the most similar 
and first described species of its group from the west 
coast. Taking P. rorncn<< as t\ j^c of the fjenus P/anorhis 
we find it to be a nearly perfect cvlimler, coiled however 
in a phine inclined to the left, so that its two sides are dis- 
similar, unlike some species which have them nearly or 
quite alike. Variations from this type in large American 
species consist chiefly in the coarser growth lines, not 
concealed by a thick epidermis, and in more or less lat- 
eral narrowing or angulation of whorls. 

Carpenter in describing P, suScrenatus evidently com- 
pared it with P, comeus, being little acquainted with 
American species, and gives undue importance to the 
coarse growth-lines which he calls "occasionally minute- 
ly crenulated ridges," also quoting from Cuming's man- 
uscript that it "differs from trizo/zi's in the acuteness of 
the ribs, and in their being more distant." These char- 
acters would not be considered of much specific value by 
American authors, but they show some difference from 
P. trlabratusy often considered a variety of trivohfis^ and 
which otherwise comes nearest to Carpenter's species. 
It will be observed that he makes no mention of any 
carina nor angle on the side or mouth of the shell, no 
such character being shown in the figure by Binney, said 
to be from the type. 

Seven years later he states that '*it is quite possible 
that this may prove a very finely grown specimen of P, 
lent IIS. Dr. Kennerly's shells are intermediate.'* (See 
••Mollusksof Western North Amer.," Smithsonian Re- 
print, p. 675 (161). which gives his latest known opin- 
ions, in 1872.) He does not give reasons for this belief. 
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and we must suppose he had not compared it with P, 
glahratus. 

In the Proc. Cal. Acad. Sciences. Vol. IV, 1870, p. 
100, I tollowed Binnev's Land and Fresh-Water Shells 
in giving subcretiatus as a good species, but stated that 
"specimens common inland closely resemble P. glabra- 
/ffs/* giving the distinctions between them. I still think 
there are sufficient of these to retain the Western form, 
as a subspecies at least, larger and rougher, with more 
cylindrical whorls. If, as Ingersoll states, glabratus 
is a reversed shell, the difference is still greater. But 
Say's description only calls it sinistral, just as he did ev- 
ery other Planorbis he described, except P. corpulent us ^ 
and the latter, if any, would be a reversed shell. The 
similarity of the sides in glabratus would allow of either 
conclusion, but the form of mouth in Binney's iigure 
seems like that of other dextral species. 

P. HORNii Tryon. In an article by Mr. H. P. Carlton, 
published also in Vol. IV of our Proceedings, this name 
is given to young shells from the head of Truckee River, 
in Lake Tahoe, Placer County, also said to be "found 
larger by Mr. S. Brannan at about 3,600 feet elevation 
on the west slope." The latter I understand to have 
been determined by Tryon himself, and I was thus in- 
duced to agree with Mr. Carlton, but not having speci- 
mens to compare, he left the name as P. liornii' v^'xih a (?). 
Mr. Raymond also obtained some at Quincy, Plumas 
County, which seem to show the characters of var. 
disf'ectns, but are a little larger and with whorls a little 
more convex, also showing more or less irregularity. It 
is therefore probable that this form inhabits the whole 
range of mountains, descending at least to 3*383 feet in 
Plumas County. 

We had considered this as P. homii^ but Mr. Dall, 



Digitized by Google 



88 



CALIFORNIA ACADEMY OP SCIENCES. 



"by comparison with types/' says that the latter is not 
so flat a species, and inclines to call the variety P. iU" 
midus Pfeiffer (1839). described as from tropical Amer- 
ica. There are ditlerences in his description, however, 
besides the doubt wfiether a flatter subalpine shell can be 
allied to a tumid tropical species, while we have some as 
near like it iarther north. 

P, horniiy/2iS described as from the coast, at the south- 
ern boundary of Alaska, latitude 54^ and seems more 
like a small form of P. corneus than of any North Ameri- 
can shell. It would not be strange if that Eurasian spe- 
cies could have been transported across the Pacific by 
birds, and formed a varietal colony on this side. But its 
alliance is perhaps as close with P, subcrenatusy and since 
it may prove only a small form of the latter, we prefer to 
use the prior specific name for our flatter irreg^ular \ ari- 
ety. If, as Carpenter su^^j^ests, there are specimens con- 
necting P. rc/j(i//(s with P. leutus, they may be sup- 
posed to be still nearer to his P. tumens^ but the former 
name has a year's priority'. We have not, however, seen 
shells from Oregon with the sharp carina and subtriangu- 
lar mouth of the latter, which, he also suggests, may con- 
nect with P, lentus. It is evident, however, that he only 
described the young, or a small race, of P. lumens j for 
while we find them near San Francisco Bay exactly like 
his Mazatlan types, we also find much larger ones in 
warmer localities. 

P. TiMKNs Carpenter. In studying larjje numbers of 
the west coast species from many localities since 1870, it 
has become necessary to make another change in the 
Synopsis of Fresh-Water Shells, given in Vol. T\'. The 
first section of Planorbis there given has *'oniy three 
whorls visible above," a character common to many spe- 
cies, including P» corneus^ and therefore not at all pe- 
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culiar to P* trivolvis* Then, adopting the subgenus 
Hdisoma Swainson, a new species is given as P, ( H,) 
oeeidentalis J. G. Cooper, with "whorls five or six, 
nearly all visible above, much narrowed and subangled 

below, nearly smooth, mouth little higher than wide, di- 
ameter 0.80 to 1. 12, altitude 0.50 to 0.70." While this 
was unlike anv described form, and had the somewhat 
enlar<,a*(l outer whorl ol //r/i$onia, many intermediate 
specimens now prove that it is only the mature form of 
P. tumctis. Its last whorl is not really more dispropor- 
tioned than that of a very large P. corneuSt and, together 
with some other species, it shows that subg. Helisoma is 
untenable. Its nearest Eastern analogue is P. lentus 
Say, and that has been by many considered only a vari- 
ety of Helisoma trivolvis. The figures given show ours 
to have the form of a non-carinate species. We consider 
the carination, first used by Say as a specific character, 
more important for the grouping than the later subj^eneric 
divisions, and it also serves in many cases to determine 
youn^r shells, which have been often described as new 
species. 

It is used also as an important character in the differ- 
entiation of Afcnetus, Gyrau/us, etc., being in them mar- 
ginal instead of lateral, and while such forms are of very 
ancient date geologically, the lateral carina seem to ap- 
pear only in the recent period. The maximum of cari- 
nation is reached in the allied genus Carintfex, only 
known in late tertiary and recent epochs. A rounded 
or blunt angle is not intended by the word carina, which 
must be sharp. 

One reason given for supposing immature shells 
to be good species is that they are found in springs and 
ponds without larger ones. It is yet to be determined 

9d 8n., Vob. lU. C a ) Avcnal 8, 1810. 
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whether they reproduce in these cases, or whether ova 
brought on the feet of water birds merely hatch and die 

w lu'ii the drving up or sta<(nation of the water stops their 
growth. There are, however, iiianv dwaried races or 
subspecies ot tresh water molhisca prothiced by unfavor- 
able environments more or less permanent. 

As tending to prove that the species here mentioned 
are not merely local races of one 3-\vhorled Planorbis, 
it may be stated that P. suhcrenatiis has been identified 
from Honey Lake, Cal., and Nevada, by R. £. Call in 
1884, and P, hornii was received by Tryon from Grant's 
Lake, on the Oregon-California boundary, in 1866 (col- 
lected by W. M. Gabb), both localities near the Sierra 
Nevada. 

Going back to the earliest known fossil Planorbcs^ 
we find that P. iclcriius M. c*v: II. ot tlie Jurassic 
of Nebraska was (like rrrniirnlaris) onlv 0.16 inch 
in length, and its section sliows also lour whorls of the 
simplest cylinder form. About fourteen other species 
have betMi found in the Laramie, Eocene and Miocene 
strata, all quite unlike living American forms. One of 
late tertiary age has been found in California, which is 
more like them, and the great extinct lakes of the Cen- 
tral Basin contained only species now living near them. 
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EXPLANATION OF PLATE. 

Sphterittin nymondi. la, section profile of figare t. 
9-10— S. , Klamath Lake, Oregon. 

11— S. lenticttla, from near Visalia, Cal. 

12— S. partumeium, Wotcester, Mass. 

>3> >4 'S. partimieiam, var.?, Columbus, Ohio. 

15— S. partumeium, 

16— S. securis. Section profiles from Prime's dimensions of his 

17— S. tmncatum. [ types. * 

18— 'S. lenlicttla, J 

19— Profile of figure 11. 

30, 21— S. secaris var., Plattsbui^, N. Y. 
22-25~S. truncatum, Massachusetts and Michigan. 

26— Ancylus caurinus var., Oregon. 

37— A. caurinus subalpinus, Yosemite Valley. 

28— A. caurinus subalpinus, Bloody Cafion, Cal. 

29— A. fragilts, near Oakland, Cal. 

30— >Planorhi» subcrcnatus disjcctus, Tuolumne Meadows, Cal. 

Figure 30 is of natural siie; all the others are magnified three diameters, and 
were drawn from pliotograph'«. except the diagrams. In this way some of the 
specific characters are better developed, without sacrificing the accuracy of the 
photographic outlines. 
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PHELUnrARY DESCRIPTIOV OF A NEW SPECIES 
OF THE GENUS LEPUS FROM MEXICO. 



BY WALTER B. BRYANT. 

Lepus insularis, sp. nov. Black Hark. 

Sp. char. — About the size of Lepus- californicus. ( ieii- 
eral color of upper surfaces of body, head and tail, black; 
under surface of body pale vinaceous-cinnamon, becom- 
ing decidedly darker towards the sides where it blends 
with black from dorsal surface. Ears gray, tipped 
with black ; a narrow, well-defined line of white along 
'the inferior margin of ear. Chin and orbital region, 
grayish white. Cheeks gray. Throat cinnamon-rufous. 
Under surface of tail nearly the same color as throat. 
Upper surface of fore feet and legs cinnamon-rufous, 
nearly obscured by black-tipped hairs. Upper surface 
of hind feet gravish white; toes brownish; black be- 
tween dij^its. A black line extending along inner sides 
of hind feet from toes to and a little above the heel. 
Soles of feet heavily padded. 

Type, No. 3 J* ^, (5 ad. California Academy of Sciences. 
From Espiritu Santo Island, Gulf of California, Mexico, 
November 2, 1890. Collected by Walter E. Bryant. 
(Original number, 508.) 

Type, No. 9 ad. California Academy of Sciences. 

From Espiritu Santo Island, Gulf of California, Mexico. 
November 2. 1890. Collected by Walter E. Bryant. 
(Original number, 509.) 

Two other specimens collected at the same place and 
time and two from the U. S. National Museum, collected 
by Mr. L. Belding in 1882 have been examined. Cranial 
characters and measurements are unavoidably deferred 
to a later paper. 

2d Bn. Vol. m. April aS, 18U. 
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DESCRIPTION OF THE LARVA OF DASCYLLUS 
DAVIOSONU use., AlTD A RECORD OF ITS LIFB 
HISTORY. 

BY J. J. RIVERS. 

Form lar<^t'. robust, elonj^ate, attenuatt* ventrallv, 
t^yeless, hexapod; segments I2, exclusive oi head; color 
testaceous; texture corneus; length i^^-i^ inches. 
Head wider than long, convex; gense strongly round- 
ed; sides gently rounded; front margin truncate with 
slight sinuations ; from the front angles arise four jointed 
antennse, the second joint being as long as the other 
three, the basal joint connate with the head, and the 
apical joint can only be seen peeping out from the 
third bv being highlv magnitit'd ; a large trapezoidal lab- 
rum projects from the tront margin : the front margin of 
the labrum is detlexed and fringed with bristles. Man- 
dibles robust ; articulating with the front edge of the head; 
apex bihd (plate II, Hg. \% upper side); the cutting sur- 
faces are broad, bearing both crushing and tearing teeth 
(fig. Va); the large dark character at the base is boldly 
raised above the general line of the cutting edge. The 
masticating surface is sunken except at the basal inner 
angle, but it has a reflexed margin (fig. Va, d ) : the space 
marked (Va, e) is a sunken hollow bearing a transparent 
rilm, which alone separates the outer from the interior 
walls; near the middle of the mandible occur two needle- 
like teeth, one of which is very aciculate (fig. Va, 1). 
Maxilla (tig. Ill ). bears a bidentate lacinia (A), a robust 
galea (B), and a three jointed palpus (C) ; labium bearing 
its two jointed palpi, ( fig. VI ) . Leg showing peculiar joint ; 
(fig. VII). Interior of labrum showing epipharynx, 
( fig. II ) . At the entrance under the front margin is a tuft 
or boss of stitf bristles (fig. II, g); immediately behind 
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this is a character shaped like a horse shoe, and consist- 
injjj of a series of horny teeth, shining black in color. 
The hiteral series may be described as containing nine 
well formed, conical teeth, and the middle series con- 
sisting of three horny pieces, the one in front conical, 
the two behind elongate ; there are also two independent 
pieces on either side. These four pieces last referred to 
are all black and horny in texture but are not iti high 
relief like the teeth. Fi«r. IV represents the hypo- 
pharynx aiul Inisal joints ot" the labium. Thf char- 
acters here are ahnost a re]")etiti()ii ol tliose louiul in the 
ej")ip}iarvnx but tliev are more robust. The\' present a 
great resemblance to the upper and lower jaws of the 
vertebrata, the vertical movement of the labrum and 
labium makes the likeness complete, the single toot! 
in each of these parts standing in the position of an in- 
cisior tooth, and no doubt performing incisors work, while 
the lateral series most certainly carry on the functions of 
molars. The interior organization of the mouth is surely 
of a high order, for though the mandibles are the true 
incisors, yet in the interior more dividing is to be done, 
and if this insect could only be classed with the Urodela?, 
these teetli would bear the names of vomerine and jiala- 
tine. which they more resemble than ligulu and para- 
glosse. 

THORACIC SEGMENTS. 

I St seg. more than twice as wide as long, front and 
hind margins parallel ; sides boldly rounded in front, ob- 
tusely behind ; sides of the thoracic segments deflexed. 

2nd seg. the narrowest; just behind the front margin 

is a raised line not parallel. 

3rd seg. wider than the second: has a fine parallel 
raised line in front and a divided line, not parallel near 
the hind margin. 
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4th-8th inclusive : all of the sanio vharacter, but de- 
creasing in width ; the sides are detlexed, then inflexed 
and wrinkled, forming a lateral margin; on the dorsal 
region there are two raised lines, one parallel to the front 
and the other to the hind margin of each segment; that 
near the hind marj^nns is formed of pointed tubercles. 

9-1 1 SL*«rs. are much alike, each possessing a parallel 
raised line just behind the trout niur^iiis. 

I2th seiT. trout niar<rin truncate: sides and hiiul mar- 
j]jins rounded. Sides ol the head and of the thoracic 
sej;ments, and the surface of the iith and 12th all over 
are beset with short bristles. On each oi the abdominal 
set^ments except the ventral, is a spiracular opening upon 
the deflexed portions. 

HABITS. 

This larva lives a solitary subterranean life, burrowing 
into hea\ V, loamy soil and dwi'llini^ a lon^ period in the 
same tunnel of lialf an inch in diameter and more than a 
foot deep. It grows to a larj^e size wlien compared to 
the dimensions of the perfect insect. The period of ex- 
istence appears to be more than a year, as larvze are found 
at the same time, which, by the size, color and texture, 
would suggest a three years larval condition. In former 
attempts to rear this insect two years elapsed without 
change in the larval condition, and it may fairly be as- 
sumed the cause of failure to get it, through its changes 
arose from the prolonged stages; it becoming difficult 
to preserve full natural conditions, particularly for such 
long periods. Its usual habitat is amon^" the rootlets 
of heavily foliaged trees where the grouiul docs not dry 
nor bake. In 1887 they w ere mimerous under an oak tree 
at Berkeley. The e.xact place had been tilled up with 
heavy loam that was but one remove from clay ; it had 
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been carted to the place two years belore and covered 
a deposit ot ^rass and leaves. As the leaves and j^rass 
decaved, a narrow space or crevice was formed, and in 
this was found numerous collections of clay pellets that 
appeared like the excrement ol' mice. The tunnels were 
plentiful, some above and some below this crevice, but 
many had an outlet into this fissure and some ended 
therein. A number of these larvse or grubs were removed 
from their habitat and placed in a box with earth and 
roots from a garden; the box let into the ground, and 
though all care and attention was given them and though 
many were large and robust the new conditions did not 
suit them. Some continued Hvin<r for a whole vear but they 
all tinally died, not one reaciiiiii; llie perfect state. Dur- 
ing examination pellets were found in the box and this 
tact explained the nature of them: thev were noticed to 
be of a different color, which suggested another fact — 
that their food had been improper. The next experiment 
was made with the clay and materials found in their hab- 
itat and they passed their metamorphoses in regular 
order. It appears that this insect when in the grub state 
requires clay as part of its diet. 

14 pellets, (ti^. VIII), air dry, weighed 0'354 ^rams 

Weif^ht alter being burnt 0.230 '* 

Loss by ignition 0.115 

What nutriment this insect can extract from clay can 
only be conjectured, as the qualificative admixtures are 

unknown; the mycelium of funj^i may constitute a jioriion 
of the material for tissue buildinj^: hui as this is also 
doubtful the explanation is not fortlicominLr. If the pro- 
portion of refuse be taken as a criterion the earthy mat- 
ter is exactly two-thirds of the whole food. 
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BY J. J. RIVERS. 

Lygirus Bryanti, n. sp. 

Form elongate, oval, strongly convex, shining; color 
above dark chocolate to black; below, rich dark chest- 
nut, but ventrally darker. 

Male. — Head suh-triati^ailar : sides oblique, taintlv 
emart]^inate ; clypeus arnietl with two Hattened reMexed 
spines near the apex; two rather prominent tubercles on 
the frontis, one on either side of the center; on the ver- 
tex a transverse, smooth elevation; all the other surface 
closely rugose-punctate. Prothorax wider than long, 
narrow in front; front margin deeply emarginate with 
angles prominent; sides gently rounded, increasing 
backwards till nearing the hinder angles which are gently 
rounded ; all round there is a clean cut ediye except at the 
the base where the leeble bisiruialions interlere; disc 
very convex, highly polished : the usual central tubercle 
just behind the front margin and risin«^ in front of the 
usual dorsal depression having a ruguiose surface ; a twin 
depression or indent a little in from the hinder an- 
gles ; remainder having the shallowest kind of punctures, 
strongest at the front angles and along the sides near the 
margins, but nearly obsolete on the central area and at 
the base near the hind margin. Elytra rather wider than 
the thorax* at their juncture; sides nearly straight: a 
slitrht sinuation behind the hunu ial anj-le: base einar- 
ginate : humeral aiij^les pnjniinent. imjtunctate. shinin«r; 
margin extending to the apex w here it becomes very nar- 
row, but boldly encircling the humeral angles; a broken 
sutural stria defined at apex, but not reaching the scutel- 
him; the basal, scutella and sutural area reaching to and 

including the apical umbones highly polished, represent- 
so Bsk.. Vol. m. April S8. 
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in;^ a third of the entire discal space; geminate series of 
stria% faintly impressed with quadrate punctures. Py- 
{^idum much wider than lon^; obscurely punctate, each 
puncture bearing a short hair. Abdomen with reddish 
hair on the outer ends of sej^ments; the anal segment 
bearing a complete fringe of stout reddish bristle-like 
hair. Legs short and robust; anterior tibiiv strongly 
tridentate, the teeth being deep black; spines of the legs 
dusky, otherwise chestnut. Length, 24 mm.; width, 7 
mm. 

Occurs at San Jose del Cabo, Lower California. 

This tine insect belongs to the Pentodontes group of the 
tribe Dynastine, and was taken with several others by Mr. 
Walter Brvant during one of the tours of exploration sent 
out annually by the California .Academy of Sciences for 
the purpose of bringing to light the faunal and floral 
riches of Lower California. Among the collection are 
many of the fine and well known species of Coleoptera. 
Besides this one there are three others that are new to 
science, and Mr. Chas. Fuchs who is arrangmg them 
suspects there are more that will turn out to be new. 

This new species. L, Dryauli^ is easily separated from 
the others of the genus by bearing a higher polish, by 
being longer and more convex. 
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ON LAITD AHD FRESH WATER SHELLS OF LOWER 

CALIFORNIA. 



BY J. 6. COOPER, M. D. 

The loiv^, iiiostlv arid uiul liarreii {UMiinsula 1\ in^ c liiollv 
belw t't-n the l.ititiiiU's of 23" aiul 32 30' ivseniMes I'lorida 
in barely reaehin<^ into the tropics. th<)u<^h. on account ol 
the mountainous character ol its interior, only a yery 
narrow strip around the southern and eastern shores may 
be supposed to be entirely free tVom frosts. 

It differs, however, from all the States of the Union, 
and also of tropical America in the comparatively scanty 
rainfall which only approaches abundance to the south 
of latitude 28^ as summer rains, and from to 33^ as 
winter rains, most abundant on the highest and most 
northern regions. Some of the mountains northward are 
said to rise to oyer 10.000 feet eleyation. Those of the 
soutliern h.ill do not rise aboye S.cxx) as far as known. 

The influence of these climatic conditions on the mol- 
lusca is shown by the fact that in Florida more than 50 
species of terrestrial moUusca occur ; in the intermediate 
State of Texas are over 40, while on the peninsula not 
more than 24 haye been discovered. It is probable, how- 
ever, that several Californian species will yet be found 
to extend along the mountain summits farther south than 
yet known, only three species being so far discovered to 
inhabit the regions on both sides of the boundary line. 

The remaining species are of more tropical groups 
and mostly peculiar to the peninsula. Only two or three 
occur also ()n the main land of Mexico, but wliat is most 
remarkable, two species occur also in tlie similar arid re- 
gions of western South America and now here in the in- 
tervening moist tropical regions. Their supposed migra- 

3d 8niM Vol. UL April 28. ISM. 
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tion or transportation from one region to the other has 
not been explained, but the aid of birds as carriers of 
their e<:f<(s attached to ihc'w feet seems the most probable 
explanation. For full lists and remarks on these re«^ional 
groups of species 1 must refer to W. G. Hinney's works. 
My object now is merely to refer to them as showing that 
although many novelties cannot be expected, the most 
productive regions near the south coast having been much 
explored, still there is a large field yet to be visited which 
may contain new forms. The scarcity of lime seems to 
be one reason for absence of mollusca in many places. 

Mr. Bryant on former collecting trips obtained many 
of the more northern species. The present small col- 
lection picked up as they accidentally occurred between 
Cape St. Lucas and La Paz, in the extreme south end of 
the peninsula, shows both the narrow rani^e of some 
species and how they may be overlooked unless specially 
searched for. 

At Cape St. Lucas and for loo miles north, the large 
and important collection of Mr. J, Xantus was made 
in 1860-61, which furnished four new species of Bu- 
limulus, besides the two South American forms. Two 
others from towards La Paz are also contained in the 
Academy collection. The Xantus* collection was made 
during about two years' residence, and extended to Mag- 
dalena Bay, but he gives also B. proteus Brod., B. arte- 
mi^ia and />. X(inft(</ Binn.. as from C.ipc St. Lucas. 

Mr. J. Xantus ( de \'esev) was cniploved bv the S. 
Coast Survey for iS months, endin<:j Julv, 1861. as tidal 
observer at the Cape in 1859-1861, and from the nature 
of his duties was not permitted to go a day's journey 
from his post. He claimed in his letters to have f^one 350 
miles up the west coast, and also to have visited the high 
mountains about 100 miles inland, besides La Paz, Mag- 
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dalena Bay, etc. The larpe collections hre obtained were 
all creditt'd to Lower Calitornia and Socorro Islands, but 
there is a strong suspicion among naturalists that iranv ot 
them were hroufrhl there from the coast of Mexico. 1>V 
vessels and sold to him as being from the peninsula. In 
this way only can the absence of many of his species 
from later collections be accounted for. He afterwards 
collected on the Mexican coast, and may have mixed 
localities. 

SPECIES COLLECTED. 

BULIMIIAS (MESEMBRINlis) PALT.IDIOK Sowcrhy. 

**Chili" Pfeiffer ex. coll. of II. Cuming. " Lower Cal- 
ifornia for 350 miles north," W. (t. Hinne\'. from Xantus 
coll. and jidc P. P. Carpenter, who however quotes it 
from San Diego also. It is not confirmed as found for 
300 miles south of the boundary. The occurrence of 
this and B, proUus, also reported from Lower California 
as well as Peru or Chili, is made more interesting by the 
similar occurrence of several plants in both regions which 
are not found an v where between. 

6. (M.) BXCBLSUS Gould. La Paz " X<i/i/»5. Also 
found in that vicinity by L. Belding. 

B. (M.) INSCHNDENS W. G. BilineV, Suhsp. HRVANTI 

J. G. C. "On dry mountains 800 to i ,cx)0 ft. high, be- 
tween Cape St. Lucas and Margarita Bay. also for 
three hundred and fifty miles farther north, climbing 
high Copal trees, never found on the low-lands or table- 
lands A'dfitus. Mouth very obliquely expanded, so 
that the last whorl seems from above to diverge 45*^ 
from the axis of shell. Near San Jos^ del Cabo, 
twelve miles east of the Cape, Bryant. There seems to 
be no other difference from Binney*s figure and descrip- 
tion of this well-marked form. This variation is evidently 
a more developed growth than that of the typical form, 
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as the large^* Samples show it most, the projection be- 
yond tlVe outline of shell being in some 0.45 of an inch. 
U Jrtv^y4)re analogous to the deflection of upper lip seen 
m*<JV!any helicoid shells at maturity, and caused by the 
•'Weight of shell becoming too great for the animal to sup- 
port as it did bclore. This species, in chmbing trees has 
to cany the slu'll constantly growing spirally, until unable 
to do so, when the last half inch takes a nearlx straight 
growth. It may be a form limited to the warmer eastern 
side oi the peninsula. 

Mr. Brj^ant ^obtained twehe examples of this form, 
two of them living and of a pale bro^vn color, thus prov- 
ing that it is a permanent local variation instead of being 
only an individual deformity. 

B. (MoRMUs) PiLULA W. G. Binney. ** Todos Santos 

and iMargarita Island " .Vufi/tts. or 120 miles up the west 
coast. San Jose del Cabo. Ih vant . 

A. (MoK-Mi s) SI 1 I 1. ATI'S (jouUl. "LowerCal." San 
Jose del Cabo to La Paz, Ih \atii. Not found by Xantus. 

RhoUKA CALIFORNICA Pfeiffcr, SUbsp. ? KAMENTOSA 

J. G. C. The only specimen found is a dt ad one, which 
has unfortunately lost some whorls, though there are eight 
remaining. These are flattened cylindrical, very slightly 
tapering, imperforate, sculptured by about twelve fine 
revolving strise cutting obliquely across close-set riblets, 
not parallel to lines of growth, producing a file-like sur- 
face. Length .60, diam. 1.15 inch. It is most probable 
that better specimens will prove this to be a distinct spe- 
cies. The mouth is apparently not fully deyeloped. 
It is very unlike (\lindrc1Jii, etc. 

This is an interesting discoyerv as probably showing 
the origin of the specitic name, tliough first described 
as from Monterey, Cal., and not lately found north of Bo- 
gota, New Grenada. It only differs from figures and 
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description in Binney's L. & F. W. Shells, p. 190, in 
more slencK-r torni ami sculpture. The figures there 
given have 10 to 13 whorls. 

Physa niAi'HANA Trvon. Thh coniinun Californian 
species inhabits also a small creek at San Jose del Cabo, 
Sryani, 

Neritina picta Sowerby . With the preceding, and also 
at Todos Santos creek (L. Belding). (Not place of same 
name, now generally called Ensenada, near lat. 32^.) 
Extends to Panama. Neither of these fresh-water shells 
is given in Carpenter's Catal. of Cape St. Lucas shells. 

The marine species collected by Xantus numbered 361, 
and included all those brought up by the Academy *s col- 
lectors. 
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(Notes on Ctaefx, xv.) 



BY L.. H. BAILRY. 



The followin*^ new carices are clecrihed Irom collec- 
tions submitted by the Calitornia Academy ot Sciences: 

Carbx obnupta, n. sp. 

Intermediate between C. laciuiaiaf Boott, and C 
cryflocarpa^ Meyer. Tall and slender, 3-4 feet high, 
the culm stiff and sharply rough-angled ; pistillate spikes 

about 3, scattered, the lower one or two long-peduncled 
antl drooping, the upper short-peduncled <jr sessile, all 3 
to 5 inches long, evenly and narrowly cylindrical, some- 
what loose at the base, mostly prominently staminate at 
the apex ; staminate spikes 2 or 3, considerably or much 
elevated: perigynium tlat and orbicular-obovate. ridged 
on the edges, nerveless, usually minutely speckled with 
colored dots, the beak very small and short and minutely 
erose or entire, about the length of and twice or more 
broader than the thin and black-purple white-nerved sharp 
or bluntish scale. — San Mateo Co., Kellogg; Sierra Ne- 
vada (Donner), Kellogg & Brannan; Fort Point, San 
Francisco, Bohnder. 

This species lacks the stiff habit of growth of C. lact- 
II lata, as well as the laciniate scale and toothed, tapering 
perigynium. while the perigynium and short scale are 
wholly ditterent from those of C. rryptocar pa. With 
the exception of the short scales the spikes of C obuupta 
are very like those of C crinita in appearance. 

Carex quadrifida, n. sp. 

C. atraia^ Linn., var. erecia* W. Boott, Bot. Calif., 

ii, 239, at least mostly. 

* C, trrettt baa been before used in tbe iiooqs. 
to 8bb., Vol. HI. 3nij 9, im. 
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Allied to C. fns^ca. All. Tall and stiff, 2 to 3 feet 
hi^h, the culm smooth or nearly so: spikes usually 5, 
^ io 1% inches lontr, compact, the lowest one 3 to 4 
inches, remote and short peduncled, the others usually 
shorter or more or less aggregated into a somewhat quad- 
rifid head and sessile, or very nearly so, some of them 
often nearly globular, the terminal one staminate below 
for a-half or third its length ; perigynium flat, obovate, 
splashed with purple, but the edges usually light-colored, 
nerveless, verv abruptlv rounded into a short and very 
slender erose lieak. mostly longer and always broader 
than the purple and white-neryed sharp scale. — Mt. Dana, 
Bolander^ ^Q^6'y Brewer , 1773. 

Var. L.ENIS, n. var. 
Usually lower, more slender, the leaves softer and 

more grass-like; j^erigynium white or nearly so through- 
out, usually iniriutely pitted, and the spikes shorter, often 
all nearly globular. — />V/<///r/rr, 5046; Kellogg Har^ 
fordy 1080; Donner, Kellogg, 

Carbx monilb, Tuckm., var. Pacifica, n. var. 

C. vesicaria^ W. Boot. Bot. Calif., ii, 252. 

Leaves broad ; spikes thick and short, i ^ inches or 
less long; perigynium very thin, strongly few-nerved, 
tapering, shining at maturity. 3 or more times longer than 
the thin and brownish obtuse or muticous scale. — Brciucr^ 
1654; Donner, H raiulcL^cc . 

A careful study of the American and European plants 
convinces me that they are distinct, and that C, vcsicaria^ 
Linn., does not occur in this country. C. mouHev^x, 
Pacifica^ to which I have referred all that has been called 
C. vesicaria in this country, ditfers from C vesiearia^ 
among other things, in its much stronger nerved perigy- 
nium which is more tapering in shape, and by its much 

2d Bkb.. Vol. III. ( 9 ) July U. mi. 
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shorter and blunt scales. This disposition greatly sim- 
plifies the study of our American VesicaritB. C. monile 
is to America what C. Vesicaria is to Europe » but prob- 
ably varying into more forms in its great range. Bceckeler 
(Linnsea xli, 319) unites C. monile with C. vesicaria, but 
there are differences enough to separate them, and their* 
union would lead to great confusion. 

I am unable to determine positively from the material 
I have examined it C. niotii/c itself occurs in Calilornia. 
The (\ uiotiile ol Hot. Calil., ii, 251, is certainlv var. 
colorala Bailey (Bolander, 621 1 , v. s. lib. Gray.) In the 
collection of the California .Academy of Sciences are 
specimens referable to this variety. Bolander, 6200» 
from the Yosemite, referred by W. Boott. to C. vesicaria 
in Hot. Calif, is somewhat intermediate, but is evidently 
the variety cohrata* 
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X NEW VOLUTOID SHELL FROM MOlfTBRSY BAT. 

BY J. J. RIVERS. 

SCAPHBLLA (VoLUTA) ArNHBIMI. 

Shell regularly lorined, elongate-ovate : bodv whorl 
more than two- thirds as long as the spire; the spire an 
inch long, and made up ol six whorls, the terminal nu- 
cleus being very small, pointed and oblique, which latter 
character places this species in the section Sc<tphella of 
Dall. 

Ground color obscure yellow, covered by a layer of 
chalk-like deposit. The body whorl has some coarse 
longitudinal elevations and depressions, remnants of for- 
mer lip extensions, and there are two large patches of dark 
rusty red at a wide interval which do not aj^pear to form 
an interrupted band. The aperture is elegantly formed 
and measures i Jb inches long by inch wide; the inner 
lip is regularly outlined on the columella; columella plaits 
four, sharply oblique, the last one strongest, forming a 
prominent ridge parallel to the canal. The upper out- 
lines of the mouth meet in a sharp angle, but the base has 
a well defined bifurcation. The whole of the aperture 
and the edge of the outer lip are heavily coated with en- 
amel of a yellowish tint, and rust stained. Size3'8 
inches long and i 'h wide. Animal without operculum. 

Dredged in Monterey Bay, California. 

90 8«s., Vol. m. ^vly U. int. 
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FLORA OF THE CAPE REGION OF BAJA 
CALIFORNIA. 



BY T. S. BRANDE6BE. 

Bv the ** Cape Rej^ion " is meant that part of the pen- 
insula south of a line drawn alonjr the northern base of * 
the mountains from Todos Santos to La Paz. This re- 
gion is mostly hilly or mountainous, with few broad val- 
leys or level areas. The highest peaks are in the central 
portion, and most of them have the appearance of isolated 
cones rising sharply from the rough elevated region sur- 
rounding them. The largest valley is that of the Rio 
San Jos^, which empties into the ocean at San Jos^ del 
Cabo. This valley supports several villages, and some 
of its tributary canons an* occupied by cattle ranches. 
In fact throuL^hout tins region the vallevs and canons, 
however small, are occupied, wherever unfailing water is 
found, by one or more families who irrigate small patches 
of ground, and look alter their flocks of goats and their 
cattle. 

The mountain peaks, according to the maps of the 
Coast Survey, reach a height of six thousand feet above 
sea level. Their tops during the rainy season (June- 
October) are enveloped in clouds, and thunder storms 
are of frequent occurrence. Running water can be found 
tn the larger caftons throughout the year, but it usually 
disajipears in the sand soon after reaching the foothills. 
The Rio San Jose contains water during the whole year 
and several specirs of fresh water tish inhabit it, but in 
most of the water courses, even when twenty or thirty 
miles long, no running water excepting near their sources 
was seen at the close of the rainy season. 

The Tropic of Cancer runs through Todos Santos and 
the climate is necessarily a warm one, but tempered by 

to tttB. Vol. m. July 14, im. 
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the sea and the high mountains the heat is not so great 
or so enervating as might be expected. Even in midsum- 
mer the nights are moderate!}- rool. and in the winter 
light frosts occasionally occur in the high mountains. 

This mountainous region of the Cape is separated from 
the nearest mountain to the north by a wide extent of level 
country, and the trail from Todos Santos to La Paz passes 

over a district apparently seldom ii ever more than a hun- 
dred and tiltv feet aliove the level ot the sea. The most 
nortliern peak of the Cape Ret(it)n, La A<^uja (The 
Needle), 5.Q00 leet in lieight, is separated hv a distaiue 
oi more than a hundred miles irom the nearest ot the 
northern high mountains. 

The Cape Region is, therefore, an isolated region of 
mountains of considerable elevation, separated from those 
of the north by nearly two degrees of intervening low- 
land, and from the nearest mainland coast by a hundred 
miles of sea, and the flora of a refjion thus situated may 
be expected to, and does, show marked dilierences in 
forms from its nearest neighbors. 

The list of plants *^i\en below is mainly the result of 
two trips made by the writer in 1890 ; the Hrst was in 
January and February from the landin«^ at Magdalena 
Bay, down the coast on horseback to Todos Santos, from 
there making an excursion to the Sierra de la Laguna and 
returning, and thence to La Paz. 

This trip was undertaken at an unfavorable season of 
the year, nearly all the annual plants excepting in irrigated 
fields, or high mountain valleys, having dried up and dis- 
appeared, after the September rains. 

The second trip made in comj^anv with Walter E. Bry- 
ant, sent out by the California AcacK-inv of Sciences to 
examine the fauna of the region, occupietl the months of 
September and October, with San Jose del Cabo as a 
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base ot operations. The plants about that place were 
thoroughly collected during September and part of Octo- 
ber, at a season when abundant rains had produced lux- 
uriant growth. From San Jos^ a collecting trip was made 
along the eastern base of the mountains and across their 
western spur, through the mining town of Triumfo to 
La Paz. Very little rain had fallen in the region between 
these last places and few additions were, in consequence* 
made to those alreatly lound, but durin*^ the journey a 
short "side trip" ijito the higher mountains was made 
from Ajj^ua Caliente, and in a few days time the most in- 
teresting portion of the collection was obtained. 

Few and scanty collections of plants from the Cape 
Region have been made previous to these trips, and nearly 
all the species formerly obtained have been re-collected. 

The Cape St. Lucas collection of the Sulphur contained 
less than twenty species; one hundred and twenty-one 
are enumerated by Dr. Gray in the Xantus collection 
made in 1859-60; and a few were collected by W. J. 
Fisher and others connected with the Coast Survey. 

Mr. L. Heldinj^, while enj^am'd in studying the avi- 
fauna in 1885, made a small collection including A'oiina 
Beldliii^ii and the type of a new Scrophulariaceous ge- 
nus, Clci'chindia; and Dr. Palmer during the time of the 
writer's Todos Santos trip made a collection of a hundred 
and fifty species at La Paz. 

The Flora of the coast is subtropical, and a consider- 
able ( portion West Indian, many of the plants perhaps 
introduced; that of the elevated regions is largely So- 
noran. 

I. Clematis, sp. Common in the hedges of irrigated 
fields and damp localities, between Miraflores and Tri- 
umfo. One plant only was found in bloom and that bore 
staminate flowers. It may be Clematis Drummondii T.. 
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2. Thalictrum, sp. Found with remains of mature 
fruit which somewhat resembles that of 7\ Hemandezii, 
Common In wet places about the mountain tops. It is 

probably an undescribed species. 

3. Ranunculus, sp. Past llovvering and with only a 
single mature seed. The radical leaves are long-petioled, 
entire, round-reniform and doubly serrate, the heads ap- 
parently small. — Damp places on the summits of the high 
mountains. 

4. Argemonk Mexicana L. — Todos Santos, La Paz, 
San Jose del Cali«j. 

5. Nasturtium officinale R. Br. — Streams of the 
Sierra de la Laguna. 

6. Sisymbrium crenatum. — ^Annual, glabrous, yi-i 
m. high, branching above; lower leaves triangular-acu- 
minate, entire or sinuate-dentate, cuneate at base, 2-4 

cm. lonjT on petioles of nearly the same len<;th, upper 
leaves linear-lanceolale. entire or sparin«;lv dentate; ra- 
cemes I'o dm. lon^: sepals greenish, the outer ones 
convex and saccate at liase : petals wliite 5—6 mm. long, 
spatulate in outline, about (globed, shortly clawed and 
twice exceeding the sepals ; tilaments subulate, tomentose 
at base much shorler than the petals; stigma capitate; 
pod cylindrical, short stipitate, very slender, about 10 
mm. long, equaling the pedicel, 8-14 seeded; valves in- 
distinctly i-nerved, seeds in one row, oblong, cylindrical; 
cotyledons broad, incumbent somewhat enfolding the 
radicle. 

This plant dilters ironi the genus in whicli it is 
placed by having lobed petals, a peculiarity not common 
in Cruciferu*. Although the genus 1 )ry()petalum rests 
mainly upon its lobed petals and this character is a dis- 
tinguishing one of Schizopetalon it does not seem best to 
make a new genus for this plant, even though slight 
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characters have great \veit(ht in the order. — Common at 
low elevations of the Sierra de la Latjuna. 

7. Cardamink Palmkri Watson. Collected by Dr. 
Palmer at La Paz. 

8. LvRocARPA Xanti Brandegee. — Throughout the 
whole Cape Region at low elevations. 

9. Leimdil m MTiDi M Nutt. Sierra de San Francis- 
quito. 

10. Lkpiihim \'iRGiMci m L. Sierra de San Fr.in- 
cisquito. 

11. Atamisquea EMARt;iNATA Miers. Not so abun- 
dant as in the region about San Gregorio. 

Some specimens have recently been received from Dr. 
F. Kurtz, Cordoba, Argentine Republic. He writes: 
'•I enclose two specimens of our Atamis-queu — the most 
detestable shrub 1 know — brittle like glass and ill -smell- 
ing." The differences in tloral structure noted in Proc. 
Cal. Acad., ser. 2, ii, 128, may to some appear sufficient 
to justifv the separation of the North American forms as 
a varietv or even a distinct species. 

12. Ci.EOME ( PnvsosTEMON) KiMiE.MERA. — Annual, 
glabrous, erect, branching from the base, 2-3 dm. 
high; leaves simple, linear, acuminate. 2-3 cm. long; 
flowers solitary from the upper axils, yellow, 5 mm. long; 
petals oval, tapering to the base, crenate-dentate. twice 
longer than the linear-lanceolate sepals; stamens 8, four 
perfect, four with golden yellow inflations below the sterile 
anthers; ovary very shortly stipitate, 20-ovuled ; style 
short, stigma capitate: capsule 2 mm. wide. 2—2% cm. 
long, on a filiform petlicel of nearly the same length; 
seeds muricate. 

Very abundant about San Jose del Cabo during the 
rainy st .»iid soon disappearing when the soil becomes 

dry. 
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13. Cleomk tkm is Watson. The leaves, ditttring 
from the five-leaved torms of Guaymas, are usually near- 
ly all trifoliolate. — San Jose del Cabo. 

14. WisLiZENiA REFRACTA Engclm. Very abundant 
on the saline flats about La Paz. 

15. IIicLiAM iii:Mr.M (iLo.MHKATLM Lag. High mount- 
ains ol the vSieira de hi Lacuna. 

16. Lechea Drum.mondii T. & G.? — Summits of the 
high mountains of the interior. Stamens 3 ; outer sepals 
longer than the capsule. 

17. loNiDiuM FRUTicuLosuM Benth. Perennial. — ^To- 
dos Santos, La Paz, San Jos^ del Cabo. 

t8. h)Mi)ir.M KFiWKU'M HHK. Annual, puheruk'nt; 
fiowt'i s sohtarv. ochroleiicous ; petals nearly equal. — 
Common about San Jose del Cabo. 

19. Amoreuxia Wrightii Gray. Single specimen 
3^ dm. high with perfectly ripe fruit. Capsules 50-55 
cm. long, pubescent with many longitudital veins, which 
are prominent internally; the whole plant marked by 

minute red often linear puncta*. Capsule much more 
acuiniii.itf tliaii in the published [)late,pl. W'rij^lit The 
stout soniewhat sijrnioid peduncle is tletlexed : the oN ules, 
ol which very manv are abortive, are in sexeral rows in 
each cell; the seeds exactly globular, about 5 mm. in 
diameter, dark brown, the arilHfomi outer covering 
minutely wrinkled, closely con f ormed, sparsely covered 
with white hairs, and marked by a linear elevated raphe 
which extends from the micropyle to the chalaza, the cir- 
cumference of the seed ; the testa is smooth and shining, 
thick and hard, perforated at the micropyle, the opening 
filled by a conical obturator, brown tipped with white, 
nearly i ntm. long, visible as a white spot on the surface; 
tegmen light brown, not separable from the endosperm. 




Digitized by Google 



114 



CALIFORNIA ACADEMY OF SCIENCES. 



20. PoLYGALA Beklandieki Watsoii. — Sierra dc San 
Franciscjuito. 

21. PoLYGALA Xanti Gray. — Todos Santos, San 
Josd del Cabo. Zoe i, 271. 

22. PoLYGALA pubbrula Gray. — Collected by Xan- 
tus. Proc. Am. Acad, v, 154. 

23. Polycjala apopetal a Brandepee. — San Barto- 
lome Canon, Sierra de la Laguna. Zoe i, 4. 

24. Krameria canbscens Gray, var. fatt€ifior4i Rose. 
Contr. U. S. Herb, in, 66. — Abundant between Todos 
Santos and La Paz. 

25. Krameria parvifolia Benth. — San Jose del 

Cabo. 

26. Sii.KNK KACiNiATA Ca\ . A toi ni with broad ob- 
lanceolate lower leaves and the outer divisions 01 the 
limb much smaller than the inner. The scales are broad 
and more or less lobed. — Sierra de la Laguna, Sierra de 
San Francisquito. 

27. Stbllaria cuspid ATA WiUd. — At high altitudes 
along streams of the Sierra de la Lajjuna. Considered 
a synonym of S. ncmoniin L. in Biolog. Central. Mex. 
68.* 

28. Akknaria alsinqides Willd. Forms with and 
without petals. — High altitudes of the mountains. 

29. Sagina LiNNiCi Presl. — Sierra de la Laguna. 

30. Drvm\ki\ akfn AKiniDi.s WilUl. mentioned by 
Dr. (jiay uiultr J), j'rankcnioidcs^* was collected by 
Xuntus at the Cape. 

31. Drymaria HOLOSTEOiDEst Benth. San Jos^ del 
Cabo. 



Troc. Am. Aonl. v, Io4. t Zo*- li, C>H-7<'. 
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32. Drymaria cRAssiFOLiAt Benth. — San Jos^ del 
Cabo, La Paz. 

33. Drymaria Fendlkri Watson. — Sierra de la 
Laguna. 

34. Drymaria carinata Brandegee, Zoe ii, 70. — 
Sierra de la Laguna. 

35. Drymaria polystachya Brandegee, Zoe ii, 70. 
San Jos4 del Cabo. 

36. Paronychia monandka. Perennial, prostrate: 
branches 3-5 nini. loii'^. with short hiteral crowiletl branch- 
lets: leaves opposite linear, pubescent, narrowed at base 
and setosely acuminate; stipules ovate-acuminate, ciliate, 
nearly as long as the leaves: perianth pedicellate, pubes- 
cent, segments oblong linear, somewhat cucuUate, with 
a minute dorsal spine: stamen solitary; Blament very 
short, subulate; staminodia none: stigma very short, 
minutely 2-lobed; seed globose, large ; testa smooth; fu- 
nicle lon^; radicle lateral. 

Tills plant bears a verv consiilerable resemblance to 
the familiar Pnifacirna r(inios/'><//?i</ . In the number ot" 
stamens it does not a<^ree generically with P(irtni\cliia 
and the position of the radicle is unusual, but it seems 
better to place it here than on such slight grounds make 
a new genus. 

37. PoRTULACA OLERACEA L. — growing in the gar- 
dens about San Jos^ del Cabo and in the gulches during 

tlie rainv season. 

38. PoRTULACA LANCKOLATA En;^relm. — Not uncom- 
mon on the mesas and hills about San Jose del Cabo 
during the rainy season. It is usually erect and the color 
and size of the flowers are variable. The petals are 

tZoe ii, 68-70. Dr Sm im W it^MH lia> siuce written me that a part of 
the type in the Hanranl Herbarium iit as pubenceut at) the preceding Bpecies. 
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usually brick, red at their edges, becoming yellow in the 
center. 

39. PoRTULACA sTBLLiFORMis, Mocino & Sesse. The 
size of the flowers is very variable, they are commonly 
about three-quarters of an inch in diameter. — San Jos^ 
del Cabo and La Paz, growing upon hillsides. 

40. PoRTULACA PiLOSA, L. — Petals small, purple and 
mucronate, not retuse as described by Dr. Gray, other- 
wise it seems to agree with the descriptions and speci- 
mens of this species. This plant is very abundant in 
sandy soil throughout the Cape Region. 

41. PoRTULACA I'ARM i.A. Gray. Petals small, yel- 
low. — Common in the region about A^ud Caliente. 

42. Taunum triangulare W.? In the shade of 
cliffs near Miraflores. 

43. Taltni'm patens Willd.? Flowers purple with 

yellow center, in amj>le paniculali- r.icemes ; the root 
is tuberiform, 2-3 cm. thick and S-io cm. long. — Com- 
mon in the hills about San Jose del Cabo. 

44. FouQUiERiA spiNOSA Torr, Throughout the 
whole region excepting the high mountains. 

45. Hypericum anagalloides Cham. & Schlecht. — 
Sierra de la Laguna. 

46. HviTi<K r>r, sp. A perennial species common in 
the high mountains. 

47. Anoda acbrifolia DC. — Miraflores. 

48. Anoda lancbolata H. & A. Agreeing suffi- 
ciently well with this species. Flowers yellow with purple 
centers. — Sierras ol tiie interior. 

49. Anoda crknatii- iok a Ort. ? This seems to be 
the same as the plant collected at Comondu and doubt- 
fully referred to A, crenatiflora. The pubescence and 
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Structure of the fruit is exactly that of the northern forms, 

but thf plants art- much larger and at lord j^^reat varia- 
tion;; in the leaves, some of which art* cortlatf at base, 
10 cm. \on<r and 8 cm. wide, irretjularlv dentate, more or 
less 3-5 lobed. The upper ones are divided nearly to the 
base and the uppermost narrowly linear. — Common 
about San Jos^ del Cabo. 

50. SiDA HBt>BRACBA Torr. — San Jos^ del Cabo. 

51. vSioA Xa.nti (iray. — Common, Todos Santos, La 
Paz, San Jose del Cabo. 

52. SiDA DIFFUSA HBK. Entirely without pilose 
hairs, but apparently otherwise the same. — Miraflores. 

53. SiDA RHOMBiFOLiA L. — ^Todos Santos, San Josi^ 
del Cabo. Common in cultivated fields. 

54. Aiu Tii.oN iNCANUM Dott. — Sau Jose del Cabo, 
La Paz, Todos Santos. 

55. Abutilon Palmbri Gray. — La Paz, Todos San- 
tos. 

56. Abutilon Californicum Benth. — San Jos^ del 
Cabo. 

57. Abutilon Xanti Gray. Proc. Am. Acad, xxii, 
301. A line large species abundant between San Jose 
del Cabo and Triumfo. The color, of the flowers in the 
living plants is so light a yellow as to appear almost white, 
but in the dried specimens it changes to a decided yellow. 
The stems are simple and in some locations become lo- 
12 feet tall, with leaves six inches wide and eight inches 
long on petioles half a foot in length. The seeds are 
scabrous. 

58. Abutilon crisfum Don. Fine large plants grow- 
ing about the cultivated fields of San Jose del Cabo. 

59. Spharalcba incana Torr.? In flower only and 
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doubtless the same as the one referred to this species by 
Dr. Gray in the list of the Xantus collection. 

60. Sr'H.^^RALCEA Calii ORNicA Rosc. Contribution 
V. S. Herb. iii. 66. — La Paz. Except in damp soil and 
low lands the plants are small and soon disappear. 

61. KosTELETZKYA CouLTBRi Gray. San Jos^ del 
Cabo. Only a single plant seen, the flowers become 
green in drying, seeds pubescent with simple hooked 
hairs. The species are apparently all very nearly related. 

62. Hibiscus Coulteri Gray. — San Jose del Cabo, 
La Paz. 

63. Hibiscus ribifolius Gray. This species grows 
to a height of eight feet; the flowers larger than those of 
//, Coulieri are sulphur yellow in color; the leaves and 

stems are either glabrous or pubescent; the petals are 
sparingly stellate-pubescent, and variable in form. — To- 
dos Santos, San Jose del Cabo. 

64. GossvpiuM Davidsoni Kellogg. — San Jos^ del 
Cabo. 

65. GossYiMUM, sp. — A cultivated species escaped 
from cultivation at San Jose del Cabo. 

66. HoRSFORDiA Palmbri Watson. — ^La Paz, San 
Pedro. 

67. HOKSFORDIA ROTrNDIKOl.IA WatSOU. //. Purt- 

sinue Brandegee, is probably the same. Zoe i, 253. — La 
Paz. 

68. Hbrmannia Palmbri Rose. — Common. La Paz, 
Todos Santos, San Jos^ del Cabo. 

69. Mflochia tomkntosa L. Common everywhere 
except in the mountains. 

70. Mblochia pyramioata L. — ^Triumfo. 
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71. Walthbria dbtonsa Gray. — ^Todos Santos, San 
Jo8^ del Cabo. 

72. Ayenia pusii.la L.? San }ose del Cabo. The 
same as the plant cullected about Magdalena Bay. 

73. Ayenia Berlandieri Watson. San Jos^ del 
Cabo. 

74. Triumfbtta semitrilola L. — Santa Catarina, 
Miraflores. 

75. Malpighia Galhottiana Ad. Juss.? " Manza- 
nita." A bush common about San Jost' del Cabo. 

76. Gai.phimia angustifolia Beth var. — San Jose 
del Cabo, La Paz. 

77. Janusia Californica Benth. — San Jos^ del 
Cabo, La Paz. 

78. Tribulus (iRANDii lorus Beutli. & Hook. — Com- 
mon about San Jose del Cabo. 

79 Tribulus MAXiMUS L. Rancho Colorado, San 
Jos^ del Cabo. 

80. Tribulus Californicus Watson. — ^Very abun- 
dant about San Joa€ del Cabo. 

81. Fagonia Californica Benth. — San Jos^ del 

Cabo. Not common. 

82. Larrea Mexican a Moric. — Todos Santos, La 
Paz. 

83. GuAicuM SANCTUM L.? A small bush, its leaves 
having only one or two pairs of oblique, mucronate leaf- 
lets. The flowers are blue and the fruit usually mucro- 
nate.— Not common. San Jos^ del Cabo. 

84. ViscAiNOA GKNK'i LATA (Kcll.) Not SO abun- 
dant as in the rei^ioii ;ibout San I^nacio and no piniiatr- 
leaved forms like those in the central, have been seen in 
the Cape Region. — La Paz, Todos Santos, San Jose del 
Cabo. 
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En<;ler in Pflanzenlamilien iii Teil, Abt. 4, SS, de- 
scribes V^iscainoa as 5-merous. In this he is certainly 
in error, or misled by an unusual example. The notices 
in Proc. Cal. Acad., ser. 2, i. 228 and ii, 137, drawn from 
abundant material, have apparently been overlooked. 
The flowers thouj^h varyinjj from 3—6 are ordinarily 4- 
merous, the stamens nearlv alwavs 8. The leaves vary 
from I to 5-foliolate. 

85. Geranilm Carolinianlm L. — Sierra de la La- 
j^una. 

86. OxAi.is coRNict'LiTA L. — Common in the high 
mountain regions, 

87. Xantiioxvlum Facara (L.) Miraflores. Sierra 
de la Laguna. 

88. Xantiioxvlcm Carib^^um Lam.? Some of the 
specimens are spinose. The young growth is pubes- 
cent. — Not uncommon. San ]osv del Cabo, San liarthol- 
omf». Sierra de la Laguna. 

89. Esknbeckia flava Brandegee. Zoe i, 378, pi. 
xii. 

90. Castela TORTi'osA Liebm. Very abundant 
near the coast throughout the whole region. The male 
flowers are not sessile, but are more shortly pedicellate 
than the female; the anthers are 6-10, usually 8. The 

• style falls as a whole, and the branches are united at the 
base — at least in most cases. 

91. Hi RSERA FAGARioiDEs Engler. n.odoraia.X^T'An- 
degee. Common throughout the whole region. Speci- 
mens Iroin San Joso del Cabo have leaves with either 
crenate or entire margins, 

92. Hi KsiiRA MicRonivLLA Grav. Very abundant 
between Santiago and Buena Vista near the sea shore, 
and more or less abundant everywhere except on the high 
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mountains. About Buena Vista the bark has been cut 
from the trunks and larger limbs of the trees and exported 

for tanning purposes. The trees do not die, for the cut- 
ting is not deep enough and ihc bark is not completely 
removed. 

93. BuRSERA IIiNDsiANA (Benth.) — San Jos^ del 
Cabo. Forms with simple leaves only. 

94. BuRSERA LAXiFLORA WatsoD. This seems to be 
one of the most variable species in regard to its foliage 
and but for the forms from San Jos^ del Cabo that ap- 
proach so closely B, laxifiora collected at Guaymas by 

Dr. Palmer, it would be considered a distinct species. 
The bushes near La Paz growing upon the low sand 
beach opposite the town bear simply pinnate, densely 
white-pubescent small leaves: trees from the inleri(jr and 
Todos Santos have large, sometimes very pubescent 
leaves, with the larger ones more or less doubly pinnate. 
The Cape specimens have longer and narrower leaves » 
with the leaflets more distant and appear to be the same 
as Dr. Palmer's Guaymas specimens; they are not as 
handsome as the more northern forms with pubescent 
fern-like leaves. An acquaintance with this tree through- 
out a large extent of country convinces me that the forms 
belong to one species. It is found as far northward as 
the low region opposite Santa Margarita Island. 

95. BuRSERA CERAsi FOLIA. A bush or Small tree. 4-5 
m. high, branched from the base, glabrous ; leaves simple, 
sessile, crowded at the ends of the branchlets, ovate- 
lanceolate, 4-6 cm. long, 1-2 cm. wide, slightly crenate, 
thin in texture, with numerous veins nearly at right an- 
gles with the midrib ; peduncles apparently terminal but 

• really from the axils of the leaves, slender and exceeding 
them, 1-3 flowered; sepals 4, unequal, subulate or del- 

Sx> Brb.. Vol.. m. ( 10 ) IvlVj 17, 18N. 
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toid, I mm. long. '3 the leng^th of the petals; stamens S: 
fruit obovate, narrowed at base, 6 mm. long; seed black 
at top covered below with an orange colored arillus. — San 
Jos*- del Cabo. 

96. ScncEPFiA Californica Brandegee. Xot so 
abundant as about San Gregorio. 

97. Mavtenls phvli.antiioides Benth. — La Paz. 
San Jose del Cabo. 

98. Karwinskia Hl'mboldtiana Zucc. Common. 
La Paz, Todos Santos, San Jos»'* del Cabo. 

99. CoiA BRiNA glabra Watson. — San Jose del Cabo. 

100. CoNi>ALiA Mexicana Schl. — Not uncommon. 

101. GoLANiA TOMENTosA Jacq. ? Probablv this 
species. The specimens vary much in their pubescence 
and the leaves are cordate or cuneate at base, acuminate 
or emarginate. The fruit is densely villous-pubescent 
and its wing hardly equals the cell in width, but it is 
somewhat immature and they might increase in size. — San 
Jose del Cabo. 

102. \'iTis, sp. Leaves only of a species common in 
the mountains. The fruit is used for makinji a native 
wine. 

103. \'iTis (C/ssits) Acn>A.? Tudos Santos. 

104. X'lTis (C/ss//s) sp. Mirartores. 

105. Cardiosi'krmlm Halicacabim L. Common at 
low elevations, and running into manv diversities of foli- 
age, pubescence and trivial differences of petal scales 
and glands. 

105;^. Cardiosi'ermi m Palmeri Rose. La Paz. and 
also from Socorro Island.* C. Lo.wnsr to which it is said 

• IV'x- T' S. Nat. Mns., xiii. 147. 
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to be allied was reduced by Grisebachf along with C, 
moUe and others to C. Ualicacahutn. 

106. Paullinia tortuosa (Benth., under Cardiosper' 
mum). Zoe, ii, 74. This plant is a Paullinia, having 5 
sepals, four glands and a septicidal capsule, nearly tilled 
by the large seed; arillus deeply crescentic; leaves deep- 
ly impressed over the veinlets on the under surface, and 
minutely papillose on the upper. The two anterior glands 
are conical, lobes of the stigma elongated. 

107. Paullinia, sp. A much stifter plant with ter- 
nate leaves more or less punctate and impressed in lines; 
terminal leatlet much the larger, all 3-lobed and more or 
less crenate-dentate; arillus lunate; fruit nearly as in the 
last. The flowers are somewhat smaller and the glands 
much less conspicuous, but fuller material is needed to 
determine whether it is specifically distinct. — La Paz, also 
collected (No. 23) by Dr. Palmer at the same place. 

108. Paullinia Sonorensis Watson? Fruit some- 
what larger than described. The leaves are in texture 
and pubescence much like P. torinosti. the glands are ob- 
long and rather prominent, seed usually solitary, aril cir- 
cular. — San Jose del Cabo. 

109. Paullinia, sp. More than one species may be 
embraced in the specimens, which vary from pinnately 
5-foliolate forms with very large leaflets, oval or ovate, 
crenate-dentate, 4-5 dm. long, to others with the lower 
pair 3-parted, and all deeply incised, the pubescence not 
very dense, and the upper surface somewhat punctate- 
scabrous. The capsule is large and pyrilorm 20-25 mm- 
ill tli.iineter rather denselv ]')ubesceiit : seeds usuall\- 2, 

mm. in diametci". basal .irea bilobed : peduiu lt\«^ as 
long as the leaves 5-8 dm. long; dowers numerous; glands 

tFlum of the British West ludiau Ishuid^, l'J2. 
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rathtff >iiiall ovate; stvle stout with i. niinutelv bi-lobed 
stii;nias. — Mirallorcs. A<i;ua Caliente, San Jost- del Cabo. 
i*o.-siblv an uiulescribed species but it requires consider- 
able temerity in the present state of the genus to venture 
on naming new species. A sin^rie imperfect specimen 
from the seashore at San Jose del Cabo has smaller, some- 
what coriaceous, almost glabrous leaves. 

no. DoDONiCA viscosA L. Not uncommon. Broader 
leaved than the Chihuahua specimens. 

111. Rhus sempkrx iki:ns Scheele. En«^ler*s Ana- 
cardiace.'e. 390. A spreadin;:^ bush. ei{^ht teet hi^h. — 
Sierra de la Laguna in fruit. Sierra de San Francis- 
quito in flower. 

112. Rhus laurina Nutt. — Sierra de San Francis- 
quito. A very small bush and not abundant. 

113. Cyrtocarpa procera Engler. A small tree, 
common throughout llie rej^ion, bearinj^ jj^rav-pubescent 
pinnate leaves and a vellow. acid fruit. On some tree.s 
the fruit is pleasant to the taste and on others bitter and 
disa<;reeable. The fruit, known as "ciruela * (plum) was 
npe in August and no young (lowers could be found but 
the sepals, petals and stamens persist at the base and 
these agree with Engler's figure. The leaves are half 
the size of those described, otherwise there seems to be 
no difference. 

114. Crotalaria incana L. Sierra de la Laguna, 

San Jose del Cabo. 

115. Crotalaria pumila Ortega. — San Jose del 
Cabo. 

116. Crotalaria sagittalis L. — San Jos6 del Cabo 
in the sand of stream beds and common in the Sierra de 
San Francisquito. 

117. LupiNUS, sp. A handsome species, the same as 
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Dne common in the central part of the peninsuhi. Abun- 
dant in the high mountains. It may be a form of L,, Ari- 
zonictis. 

118. Melilotus parvifolia Desi. San Jose del 
Cabo. 

1 19. Trifolium in\'olucratum Willd. — Sierra de la 
Laguna. 

120. HosACKiA GLABRA Torrcy. — Sierra de la La- 
guna. 

121. HosACKiA Rir.iDA Benth. Often prostrate. Ap- 
parently a reduced form of this species. Sierra de la 
Laguna under the pines and oaks. 

122. PsoRALEA RHOMBiFOLiA T. & G. Teeth of the 
calyx more nearly equal than those of Texas specimens 

but otherwise the same. — Sierra de San Francisquito. 

123. Dalea Lmorvi Gray. — Abundant near La Paz. 

124. Dale A maritima. Perennial, branching, nearly 
prostrate, silky pubescent : heads 2-3 cm. long terminat- 
ing the branches or apparently lateral: leaves 2^ cm. 
long; leaflets 8-1 1 pairs, sparingly glandular, 3 mm. 
long, oblong-ovate, stipellate; stipules small subulate: 
calyx 1 mm. lon<r, furnished with large glands, promi- 
nently ribbed, equaling the linear-lanceolate bracts, gla- 
brous excepting the silkv-ciliate teeth which are shorter 
than the tube: corolla purple, twice the length of the 
calyx: anthers glarulless: ovary and pod glabrous, beset 
by four rows of glands; ovules two. 

Growing in the sand of the ocean beach, just above 
high water mark, at Todos Santos and La Paz. The 
stems and branches of the Todos Santos specimens are 
densely white silky and the numerous black glands so 
conspicuous on the La Paz plants are completely hidden. 
Collected also by Dr. Palmer at La Paz. 
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125. Dalea divarkata Benih. — Sierra de la La- 

126. Dalea chrvsorhiza Gray. Common. — Todos 
Santos, Sierra de la Laguna. San Jose del Cabo. La Paz. 

127. Dalea ramosissim.x Benih. — Sierra de la La- 
guna. 

12S. Dalea canescens Benth. Much less pubes- 
cent than the Magdalena Bay specimens, jxlands minute 
and sparse, flowers smaller, the vexillum much broader 
than long and somewhat 3-lobed with the middle lobe 
triangular. — La Paz. 

129. Dalea. sp. Frutescent. spreading, with stems 
2-3 leei long. — San Jose del Cabo. 

130. Indigofera Anil L. — Todos Santos. San Jose 
del Cabo. 

131. Indigofera. sp. Frutescent. four feet tall with 
racemes much longer than the leaves. — San Jost* del 
Cabo. 

132. Tephrosia Palmeri Watson. — About San Jose 
del Cabo the flowers are ochroleucous. T. Piirisimtr 
Brandejree. described from more northern forms having 
purple flowers, is probably this species. 

133. Tephrosia tenklla Gray. — La Paz. San Jose 
del Cabo. 

134. Tephrosia constrict a Watson. — San Jost' del 
Cabo. 

Tephrosia cana. Herbaceous from a woodv 
base. 6-0 dm. high, whole plant appressed silvenk- pubes- 
cent: leaves S-15 cm. long: stipules dellexed. rigid but 
not spinesceni: leaflets 5-v> pairs. 3-^ cm. long, oblong 
elliptic, veins parallel, petiolules bent angularly: racemes 
olonirated. naked below terminal or axillary: pedicels 
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shorter than the flowers, bracteate at base, and with two 

broad bracteoles at summit: calyx broadly campaniilate 
6-8 mm. long, the broad acuininato lobes twice the len<^th 
of the tube, the two upper hi^^h-connate : corolla more 
than twice the length of the ochroleucous or sometimes 
purplish corolla: vexillary stamen free for its whole length 
even in the bud, with a prominent angular callosity near 
the base; anthers uniform: style flattened bearded on the 
upper side, peniciUate at apex: pod flattened 6-8 cm. 
long, 4 mm. wide : seeds oblong, flattened, 5 mm. long, 
3 mm. wide ; cotyledons of the solitary perfect one deeply 
constricted at the middle; radicle incurved, half their 
length. High Sierras — Sierra de la Laguna and Sierra 
de San Francisquito. 

136. CouRSETiA GLANDULOSA Gray. — Mirallores, 
La Paz. 

137. Cracca Edwardsii Gray. — Miraflores, San 
Pedro, Sierra de la Laguna. The mountain plants are 
about a foot high, and bear small very silky pubescent 
leaves; the Miraflores plants are three feet high, with the 
old leaves nearly glabrous, almost an inch long and pods 
two to three inches long. 24-8eeded. 

138. Sesbania macrocarpa Muhl. — Rancho Salado, 
and very abundant about San Jose del Cabo. 

139. Astralagus, sp. Ditfering from A. odscurus, 
Watson, very slightly ; the habit is more prostrate, the 

stipules more foliaceous and the keel a little more beaked. 
As it seems to ^^row onlv aliout the two deserted ranches 
of the high mountains it is jtrobably an introduced plant. 
Sierra de la Laguna, Sierra de Saq Francisquito. 

140. Nissolia setosa. a branching vine, 3-4 mm. 
high, supported or twining on small trees, sparingly hir- 
sute: leaflets 5, orbicular, obtuse or retuse, mucronate, 
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1-2 cm. lonj^, on petiolules 2 mm. lon^, glabrous; stipules 
linear 3—4 mm. long, persistent: flowers 4 mm. long, 
dark yellow; calyx teeth longer than the tube, 3 mm. in 
length including the terminal, long, yellowish, bristly 
awn: fruit 1—2 jointed, pubescent and sparingly beset 
with long vellovv bristles which are brown and glanduli- 
torm at base, the wing slightly curved, i cm. long; ped- 
icels 5 mm. long. — Triumfo to San Pedro. 

141. ^'EsciiYNOMKNK NivKA Brandegec. — Todos San- 
tos, La Paz. 

142. ^scnYNOMENE viciiL. Shrubbv, about i m. 
high with white branching stems, whole plant appressed- 
pubescent: leaves not sensitive: pinna* 5-7 pairs, oblong, 
mucronate, 8—12 mm. long, rather rigid; stipules per- 
sistent, lanceolate-acuminate, striate : flowers purple, soli- 
tary or few in the axils; pedicels 7-10 mm. long, sparingly 
covered with hair bearing glands: calyx 2-bracteolate, 
the lower sepal much longer, the other four about equal- 
ing the tube: corolla purple, more than twice the length 
of the calyx: ovary pubescent; legume 2-3-articulate. — 
San Joso del Cabo. 

143. Stylosanthks viscosa Lee. — Common about 
San Jose del Cabo. 

144. ZoRMA oiiMiYLLA Pers. Perennial. — Agua Cal- 
iente. Sierra de San Francisquito. 

145. Desmodu m Xko-Mkxicani'm Gray. \'arious 
forms, some with nearly all the leaves simple and broadlv 
deltoid. Common. — San Jose del Cabo, Miraflores. 

146. Dhsmoimum scopulorl'm Watson. — San Jose 
tlel Cabo. 

147. Desmodiu.m ( Heteroloma) prostratum. Herb- 
aceous, perennial, prostrate: stems i m. long covered 
with uncinate hairs: leaves on petioles 5-S cm. long. 
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pubescent with long white silky hairs ; leaflets 3, orbicu- 
lar, mucronate, 3-6 cm. broad, 35^-65^ cm. long, the 
lateral one truncate at base, the terminal one somewhat 
larger and cuneate at base; stipules persistent, large, 
overlapping at base, acuminate, 10-18 mm. long, 5-8 
mm. wide at base; stipels lanceolate, 8 mm. long: ra- 
cemes axillary and terminal: calyx lobes deltoid -lanceo- 
lalt* : corolla purpU*, 10-12 nini, lon*^: bracts soon clcciil- 
uous. broadly o\att', rather abruptlv acuminate. 5-6 mm. 
lon;^: pod 2]/^ cm. lon*^. 5—6 jointed, lobed slij^htlv upon 
the ventral side and to the center on the dorsal, thickly 
beset with short uncinate yellowish hairs. 

A common species at high elevations in the mountains. 
The prostrate stems spread in all directions from a per- 
ennial root ; the leaflets are crowded at the end of the 
petiole, the stipe of the terminal one being only i cm. 
long. It somewhat resembles D, strohthcenm . 

148. L)KSM{)im-.M SCO K I'll- ku.s Desv. — Probably in- 
troduced. — San Jose del Cabo. 

149. Desmodium W1SL.1ZEN1 Engelm. Old specimens 
without fruit from the Sierra de la Laguna. 

150. Desmodium spiralk DC. — Miraflores. 

151. Dksmodium, sp. Santa Catarina. 

152. Desmodium, sp. Sierra de San Francisquito. 

1 53. Desmodium, sp. Sierra de San Francisquito. 

154. Desmodh'M, sp. Miratlores. 

155. Desmodium, sp. Miratlores. 

156. Clitoria Mariana L. — Sierra de San Fran- 
cisquito. 

157. Ervthrina corali.odendron L. In fruit only 

and the species uncertain. .\ small tree common about 
San Jose del Cabo and Todos Santos. Known as *• co- 
ralina.** The boys play with the large red seeds in the 
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same iTiamuT that the hovs ot Alta Calitornia do with the 
seeds ot Me<^arrhiza,and they call them by the same name : 
'* chilacayote/* 

158. Galactia TENUiFLORA Willd. — Miraflores. 

159. PiiASKOLUs, sp. — Fields at Miraflores. 

160. PiiASEOLUs FiLiFORMis Benth. — San Jos^ del 
Cabo. 

161. Phaseolus atropurpureus DC. Common. 

162. Phaseoli s MONTAM's. Annual, iwinin^ ; stems 
'/2 m. lon^, minutely retrorsely scabrous: petiole shorter 
than the leaflets; leaflets linear-lanceolate, rugosely vein- 
ed, scabrous, the terminal one 6 cm. long or less, 4 mm. 
wide, the lateral ones somewhat smaller ; stipules lanceo- 
late, striate, 2 mm. long: peduncles little shorter than 
the leaves, 1-2 flowered; flowers yellow or ochroleucous, 
small: calyx 4- toothed, tube 2 mm. long; teeth deltoid 
% as long excepting the linear lower one which is nearly 
as long as the tube; bractlets linear, striate, as long as 
the tube: banner broader than long with a short claw: 
wings eijualling the banner: tree stamen much thickened 
at base and the scales prominent: pod 3-4 cm. long, 
compressed. 5-7 seeded, slightly curved, long -pointed ; 
seed flattened, brown, marked with black spots. — Sierra 
de San Francisquito. 

163. Rhvnchosia minima DC. — Todos Santos, San 

Jose del Cabo. 

164. Cajanus Indicus Spreng. ? Todos Santos. 

165. C^SALPiNiA PANNosA Brandegce. Described 
from small plants collected near Comondu. In the south- 
ern part of the peninsula it is sometimes ten or fifteen 
feet high, and is ( Mcxicanu \ ar. Cal/joruica of the 
Xantus Collection. • 
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166. CiESALPiNiA ruLciiKKKiMA Sw. ** Tabachin.*' 
In cultivation at San Jose del Cabo. 

167. C^esALPiNiA (Pomaria) placida. Shrubby, 
1-2 m. high, branching from the base ; bark clark brown 
glabrous: pinnae a single pair and an odd one; petiole 
I cm. or more loiiti;. ;^laiuiular: leaflets 4-6 pairs, nar- 
rowly oblong, obtuse, crenulate. about 7 mm. long; 
racemes 6-12 cm. long; tlowers 10-15 on pedicels i '< 
cm. long or less, jointed above the middle: calyx lobes 6 
mm. long, ovate-obtuse, imbricated in the bud. glandular, 
dark red; petals exceeding the calyx, bright yellow, 
bearing numerous yellow glands upon their lower half: 
stamens 10, hairy below : ovary densely glandular; ovules 
4 : pod 4 cm. long, i cm. wide, somewhat falcate, bear- 
ing numerous reddish stipitate glands. 

The dark red stipitate glands abound on all parts of the 
inflorescence excepting the petals. It is a verv handsome 
sjH'cies, the bright yellow colored petals contrasting strik- 
ingly with the dark red of the sepals, pedicels and pe- 
duncles. It blossoms in February. Common about La 
Paz and also collected there by Dr. Palmer. 

168. HiBMATOXYLON BOREALB WatSOU. La Paz, 

Todos Santos, San Jose del Cabo. 

169. Parkixsonia. Torrbvana Watson. — San Jose 
del Cabo. 

170. Cassia ijicai'sllaris L. Introduced. — Todos 
Santos. 

171. Cassia e.marginata L. Palo de Zorillo.'* 
A small tree common along the base of the mountains. 

172. Cassia villosa Mill. — San Jose del Cabo to Sail 
Bartolome. 

173. Cassia Tora L. — Mirailores. 
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174. Cassia occidentalis L. — San Jose del Cabo, 
San Bartolomt'. 

175. Cassia NicTicANS L. \'ery abundant about San 
Jose del Cabo. 

176. Cassia Absls L. — Miratlores. 

177. Bai hinia PORRECTA S\v. Var. ? A large bush 
growing abundantly between Santiago and Buena Vista. 
\'ery near, if not identical with, this West Indian species. 

178. Tamarindus Indica L. — Common in cultivation 
about San Jose del Cabo. 

179. Prosoims jri.iFi.oRA DC. — La Paz. 

180. Neptunia plena Benth. — San Jose del Cabo. 

181. Dksmanthls fruticosus Rose. A bush ten 
feet high. — San Jose del Cabo. 

This must be D, iiri*atits of Bot. Sulph. as well as 
of the writer's previous list, from Magdalena Bay. 

182. Dksmanthus oLiGOSPERMt's. A prostrate spread- 
ing shrub; stems branching, 2 dm. long: leaves i)4 cm. 
long; pinna* 2-4 pairs^ a small gland between the lower 
pair; leaflets 8-12 pairs, sparingly pubescent especially 
upon the margins, oblique, linear-oblong, i-ner\'ed, 4 mm. 
long: stipules semisagittate, rigid; flowers in small heads 
on axillary peduncles, i cm. long, nearly white; calyx 
5-toothed, I mm. long; petals 5, 1)2 mm. long, stamens 
5, three times longer: bracts of the head stipitate, pel- 
late, cordate-acuminate, caducous ; pod 7 mm. long, 2 
mm. wide, ovate-acuminate, 1-2 seeded, indehiscent: 
seeds oblique, flat, marked on the sides, smooth; cotyle- 
dons oval-oblong, sagittate at base, the space Hlled by 
the short radicle. 

Common about San Jose del Cabo, growing in exposed 
situations. The legumes are nearly always one-seeded 
and the number in the head varies from five to ten. 
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183. Mimosa Xanti Gray. A bush 6-10 feet high.. 
The leaves are three nerved at base ; the legumes are an 
inch or more long» with an elongated linear tip, usually 
3-4 seeded and setose upon the margins, sparingly so 
upon the sides. Very abundant. — San Jos^ del Cabo, 
Todos Santos, Sierra de la Laguna. 

184. Mimosa distaciiya Cav. ? A sprtMcliii^" bush 

2— 3 mm. hij^h. t^lahrous : thorns scattered, curved: pinna* 4 
pairs, the lowest a third the length of the upper one; 
leartets on lower pair 1-2, on the upper 3-4, obovate. 
obtuse, apiculate, oblique, 2-3 nerved at base ; petaloid 
stamens numerous; legume 3-4 cm. long, setose-hispid 
on the margins and both sides, the valves breaking into 

3- 5 joints. It differs from the description and figure 
of M, distachya in being entirely glabrous and in the out- 
line of the leaf, and from M. laxiflora in its setose-hispid 
fruit. — S.m Jose del C'cdio, Todos Santos, La Pa/. 

1 85 . Mimosa laxiflora Benth. — Comondu and prob- 
ably at La Paz in flower, the species from the latter 
place uncertain on account of the lack of fruit. 

186. LEuCi«NA RETUSA Benth. ? A slender shrub 

10-15 leet high: stems in clusler> ol several with short 
ascending branches, the flowers borne at the top. In the 
specimens tlie petioiar gland is just below the lower pin- 
na* : these last are however often absent, but their places of 
attachment are always represented by scars as is the case 
in Dr. Watson's L, lanccolata where, they appear to have 
been small and soon deciduous. 

187. Acacia mlicina Willd. — San Jose del Cabo, 
Todos Santos. 

188. Acacia amentacea Benth. Differing from 
Pringle's 2526 of 1889 in having puberulent leaves and 
pods. — San Gregorio, Comondu. At Todos Santos a 
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,^lal>rous lorni but with narrower leaves than those of 
Pringle's specimens. 

189. AcAciA, sp. Without fruit ; stipular spines lew 
and minute, leaves small. — Todos Santos to La Paz. 

190. AcAciA, ? sp. La Paz. 

Acacia Farnesiana Willd. — San Jos^ del Cabo. 

Acacia \\ kkjiitii Henth. Collected at La Paz 
by Dr. Palmer. Contr. Nat. Herb., Hi, 69. 

192. Lysiloma CANDIDA Brandegee. — San Jose del 
Cabo, Todos Santos. 

193. Lvsii.oma mickoimivlla Benth. — Mountains 
near San Jose del Cabo and Todos Santos. 

194. Calliandka Californica Benth. — Common 
about San Jose del Cabo. 

195. ' Calliandra eriopiiylla Benth. Reported by 
Mr. Rose from La Paz. 

196. Calliandra Coulti.iu Watson. — A loosely 
branched bush. The lonnf stamens are alwavs droopin*^ 
<^ivin«r a wilted apjiearance to the Howers. — Common 
about San Jose del Cabo. 

197. PiTiiKcoLOBiuM DULCE Benth. — ^Todos Santos, 
La Paz, San Jose del Cabo. 

198. PiTHECOLOBiUM TORTUM Mart. ? A Very hand- 
some small tree with horizontal dark g^reen leaves ^row- 
int^ at low elevations at San Jose del Cabo and Todos 
Santos. 

i«)Q. PrniiaoLoBiu.M ilk.xicaule (Benth.) Contr. 
I . S. Herb., vol. ii, loi. This is Acacia sp. *' Palo 
friorro" of the Proc. Cal. Acad., ii, 153. It is very 
abundant and may have been the Acacia ficxicauih of the 
Xantus Collection. 

200. Albizzia Lebbek Benth. ? This is undoubt- 
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edly the plant of the Xantus Collection noted in Proc. 
Am. Acad., v. 15S, as /.furtPiia nuirropJn-lla ? with the 
remark "that from tht* pod and look ol the tolia^e it mav 
be an Albizzia. " It was not in bloom at the time of my 
trips to the Cape Region, but very young pods were 
found with remnants of flowers about their base. Bv 
these old blossoms, it is made certain that the calyx is 
small, the corolla l6ng tubular, the stamens numerous, 
exserted and monadelphous beyond the lobes of the 
corolla. Mr. Bentham writes, **In this genus, one to 
three of the central flowers of a head differ from the 
others in having elongatetl tubular corollas and the stam- 
ineal tube long exserted." These elongated (lowers may 
be the fertile ones of the head and therefore the ones re- 
maining about the base of the pod. The mature pod 
is exactly that of A . Lcbbek in Icones Carpologica, and 
the descriptions of the species agree with my specimens. 
Albizzia is not an American genus, but this species has 
been introduced into the West Indies, from which place, 
if this tree is really A . Lebbek, it perhaps came. Several 
old large trees grow on the main street of San Jose del 
Caho and their position and arr.mgenient is such that 
tlu'N must have been planted. In the broad sandv mouths 
of canons along the base of the mountains at San Josi* 
del Cabo, Mirallores, Agua Caiiente and Todos Santos, 
this small tree abounds and seems to be a native, but it 
may have spread from introduced or cultivated trees. 

201. Prunus salicifolia HBK. Proc. Am. Acad., 
xxii, 411. A tree blossoming in January on the Sierra 
de la Laguna. 

202. Rrnrs, sp. (ilabrous. stems trailing, le.i\ cs 
often 5-digitate. In bloom on the Sierra de la Laguna 
and Sierra de San Francisquito. 

203. Fragaria Mexicana Schl. — Sierra de la La- 
guna, in blossom. 
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204. Alcjiemilla hirsuta HBK. Flowers often 

reddish, ovule solitary. — Sierra de la Laj^ama. 

205. Hetkromeles arbl tii olia Rcemer. A shrub 
six to ten feet high. — Sierra de la Laguna, flowering in 
January ; Sierra de San Francisquito, fruit in October. 

206. Rises sanguineum Pursh. Flowers dull purple, 
fruit ^^dabrous. Growing along streams near the summit 

of the Sierra de la Laguna and blooming in January. 

207. Cotyledon m iu<;i:n.\. Glaucous: outer leaves 
broadly spatulate, abruptly acute, 6-8 cm. long, the inner 
narrower and acuminate: flowering stems several, 4—5 
dm. high, divided near the top into 2-3, secund, ascending 
racemes: lower leaves or bracts cordate-lanceolate, i cm. 
long; floral bracts minute, much shorter than the 1-2 
cm. long pedicels: calyx slightly pentagonal, divided 
nearly to the base into deltoid-lanceolate segments, 3-5 
mm. long, equaling the corolla tube: corolla i cm. long, 
divided to the middle into linear erect petals, red abo\ r 
shading into vellow below: carpels 8 mm. long: stvles 
erect. — (j rowing upon rocks of the summits of the Sierra 
de la Laguna. 

208. Cotyledon farinosa B. & H. Reported by 
Dr. Gray from the Xantus Collection. 

209. RiiizoPHORA Mangle L. ** Mangle dulce.'* — 
Salt water marshes about La Paz. 

210. Laguncularia racemosa Gsertn. — La Paz and 

the Magdalena Bay lagoons. 

211. PsiDiuM poMiKERL'M L. Escaped iiom cultiva- 
tion near San Jose del Cabo, Miraflores, Todos Santos, 
etc. 

212. .\mmannia lath oEiA L. — San Jose del Cabo. 

213. CuPHEA, sp. — Sierra de San Francisquito. 
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214. NsSiBA sALiciFOLiA HBK. — Sail JoB^ del Cabo, 
Sierra de la Laguna. 

215. Epilobium Parishii Trelease. — Zoe, i, 210. 

216. Jussii«A REPENs L. var. Califorkica Watson. 
Common in damp soil about Todos Santos, San Jos^ del 
Cabo. 

217. JussiyEA ocTONERViA Lam. — San Jose del Cabo. 

218. G£nothkra Drummondii Hook. var. — No. 35, 
Xantus, Proc. Am. Acad., viii, 581, This must bt* the 
phmt of Xantus althou«rh the ovary and calyx lobes are 
nearly as densely pubescent as the leaves. — A littoral 
plant common between Rancho Tomate and Todos San- 
tos, and also seen on the Gulf shore. 

219. CEnothera rosea Ait. — Sierra de la Laguna. 

220. CEnothera sinuata L. — Tops of the high 
mountains, jrenerallv distributed. 

221. T.opEziA clavata Brandegee. — Very abundant 
on the high mountains. 

222. Gaura parviflora Dougl.— San Jos4 del Cabo. 

223. Mentzelia adherens Benth. — ^Todos Santos, 

San Jos4 del Cabo. 

224. Mkntzklia Asi'i:kA L. Lea\es often not all 
lobed; corolla more than twice the length oi the calyx, 
the segments united at base; filaments irregular in length 
and indefinite, 5-10 of the outer ones dilated; the upper 
part of the calyx promptly circumscissile from the ovary; 
seeds few, lobed, very rough and oblique. — San Jos^ del 
Cabo. 

It is possible that there are two species confused under 
the name. The form here described, represented also 
by Palmer's No. loi from Southwestern Chihuahua, is 

apparently nearest the West Indian original. Prin<^le's 

2D Skk.. Vol. IU. ( 11 ) Jul/ 'M, 1891. 
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No. 633, iilso trom Chihudhua. has persistent calyx-lobes, 
lon<rer stamens, and the more numerous seeds are thin- 
ner and less rough. 

225. EucNiDB CORDATA Kell. — La Paz» San Jose del 
Cabo. 

226. TuRNERA PuMiLBA L. — CommoD about San 
Jos^ del Cabo. 

227. TrRNKRA DiFi'i sA W'ilkl. \ ar. aimi kodisi Ac a 
Urban, "Daniiana." Formerly exported in quantity lor 
medicinal purposes. Common at low elevations. 

228. Passiflora fcetida L. — San Jose del Cabo. 

229. MoMORDicA Charantia L. — Climbing over 

dw ellin^s .md garden iences and sparingly escaped. — San 
Jose del Cabo. 

230. EcHiNocYSTis Brandegei CogH. Proc. Cal. 
Acad., ser. 2, Hi, 59. — ^Along the seashore. Todos San- 
tos, San Jose del Cabo, La Paz. 

231. EciiiNocYSTis MINIMA (Kell.) — San Jose del 
Cabo. 

232. Branoegea monosperma Cogn. Cal. Acad., 
ser. 2, iii, 59. Barely entering the Cape Region near 
Todos Santos. The leaves are as variable as those of 
Echinocystis minima^ running from nearly entire to very 
deeply lobed. 

233. CyCLANTIIKRA (EuCYCl-ANTliERA) Tl.sTL DINKA. 

Annual, ^dabrous: stems angular, sparingly branched, 
I m. high, climbing in bushes: petioles sulcate, 6-10 
mm. long ; leaves punctate-scabrous, triangularly 3-lobed ; 
the middle lobe prolonged, the lateral ones sometimes 
quadrate or lobed, all acute or acuminate; base reniform 
with a sessile gland on the upper surface at each side; 
nerves prominent beneath: 6 -flowers in small clusters. 
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few-tlowered : coiiinion peiluiu le 3—6 mm. lon<j; pedicels 
capillary: calvx-teeth obsolete: corolla rotate, 2— 3 mm. 
broad, equaling the ? -flower. Calyx-teeth of $ -flower 
very short: peduncle stout, equaling the petiole: fruit 
compressed, strongly gibbous, 12-15 long, shortly 
rostrate, strongly aculeate with numerous stout flattened 
spines 2-4 mm. long; sides thin, membranaceous; ventral 
segment linear, thick and elastic ; placenta thick, % as 
long as the capsule, three lobed at the free end and bear- 
ing 2—3 seeds, in as many cells, recurved with respect to 
the placenta, but erect in the capsule: seeds brown, 
scurt v ami muricate, obl<)n<(, stronulv compressed. 5 mm. 
lon^-, with two mar<(iiial j)r(>jections on each side — bear- 
ing a stronir likeness to some species of turtle. 

Sierra de San Francisquito, high mountain tops, Oct., 
1891. 

The dehiscence in this species is strongly elastic and 
quite regular, the placental column is attached near the 
center of the straight margin — ^and to the apex of the 
strong border which extends around the curved side. In 
dehiscence this thick broad band straij^htens itself and 
curves the contrary way separating; ivom the thin sides, 
and drawing the seeds completely out of the cell. 

234. SiCYOs Deppbi G. Don. — Very abundant in the 
region about Miraflores, often completely covering the 
hedges and small trees about the fields. 

235. .Melothria pendula L.? — Mirallores. 

236. Vasbyanthus Rosbi Cogn., Zoe, i, 368, PI. 
xi. — ^La Paz. 

237. Maximowiczia Sonor/E Watson. — San Jose del 
Cabo. 

This is apj'jarentlv the same as the (juavmas j>lant, but 
the leaves are less dissected. The specimens from Magda- 
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lena Bay are of different habit, less glaucous and more 
punctate-scabrous. The stamens are four — one bilocu- 
lar» the remainder unilocular. It may possibly be a dis- 
tinct species. 

238. Bk(;onia (Knesebkckia) Caltfornica. — Herb- 
act'ous from a tuberous root, % m. hi^h, glabrous, pur- 
ple-tinged: lower leaves cordate, somewhat unsynimetri- 
cal, sparingly pilose at the top of the petiole and on the 
veins, equaling the petiole, 5—7 nerved and lobed, 
dentate -serrate and setiferous, 6 cm. wide, 4 cm. long; 
upper leaves very unsymmetrical, 2-3 nerved and lobed, 
dentate -serrate and setiferous; stipules 6-7 mm. long, 
3 mm. wide, broadly lanceolate setiferous, persistent, 
those of the lower leaves unsymmetrical: cymes few 
Howered: bracts broadly acuminate setiferous: pedicels 
3-4 cm. long, bibracteolate at the middle with very set- 
iterou-s deciduous bracteohe : flowers pink, or purple : the 
male perianth 4-lobed, the two outer lobes broadly ovate, 
7 mm. long, denticulate, the inner smaller; anthers obpy- 
riform, emarginate: female perianth 5-lobed, the outer 
ones sparingly denticulate, 5 mm. long, the inner smaller; 
capsule 2 cm. long or more, 2-3 winged, the largest'wing 
roundish-deltoid, 10-12 mm. in greatest width, the oppo- 
site wing 3 mm. wide, the dorsal small. — Sierra de San 
Francisquito. 

239. Mamillaria sp. — A nearly globular species 
found only in iiower from San Jose del Cabo to the sum- 
mit of the mountains. 

240. Mamillaria Goodridgii Scheer. — San Jos6 
del Cabo. 

241. Ma.mili.akia Roseana Brandegee, Zoe, ii, 19.— 
Common at low elevations. 

242. Cbrbus Pringlei Watson. — Common in the 
low country. 
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243. Cbrbus striatus Brandegee, Zoe, ii, 19. 

244. Cereus pkcten- aborigixum . Engelm. — Todos 
Santos, La Paz, San Jose del Cabo. 

245. CsREUs (EcHiNOCERBUs) jBp. — Todos Santos, 
La Paz. 

246. Cbrbus sp. — A species with numerous stems, 
six or eight feet long, hanging from the rocks of the 
Sierra de la Laguna, bearing at the time of collection 

neither flowers nor fruit. 

247. Cereus gummosus Engelm. — ^Abundant in the 
Cape Region.* 

248. Cereus Schottii Engelm. — Common. 

249. Cbrbus Thurbbri Engelm. — Common. 

250. Ckrkus Eruca Brandegee, Zoe, ii, 20. Per- 
haps extra limital. 

251. Opuntia (Platopuntia) 8p. — Common. 

252. Opuntia rotundifolia Brandegee, Zoe, ii, 
21. Todos Santos, La Paz. 

253. Sesuvilm Portulacastrum L. — Growing about 

the borders of salt water marshes. • 

254. Trianthema monogyna L. — Very abundant at 
San Jose del Cabo. 

255. MoLLUGO VERTiciLLATA L. — Juncal and very 
common about San Jos^ del Cabo. 

256. MoLLUcjo Cerviana Seringe. — San Jose del 
Cabo, Agua Caliente; growing in sand or cultivated 
iields. 

257. Hydrocotylb umbellata L. — Growing in 
streams and irrigating ditches at Todos Santos and San 
Jos^ del Cabo. 
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2s8. Arracacia Branuegei Coulter and Rose. — ^At 
high elevations in the mountains. 

259. Garrya Wrightii Torr. — Sierra de la Laguna. 

260. HousTONiA BREviPBs Rose. Common in the 

mountains. 

261. IIousTONiA asperuloides ( Benth. ) — Todos 
Santos, La Paz, San Jos^ del Cabo. 

262. Houston! A Hrandege.\na Rose. — La Paz. 

263. Houstonia arenaria Rose. Collected by Dr. 
Palmer at La Paz and by the writer at San Jose del Cabo. 
Annual, flowers white, ovary containing eight ovules. 
Young specimens. 

264. Randia armata DC? — San Jose del Cabo. 

265. Chiococca racbmosa Jacq. — Foothills of the 
Sierra de San Francisquito. 

266. DioniA TERES Walt., var. angustata Gray. — 
San Jose del Cabo. 

267. Spermacoce tenuior L. — San Jos^ del Cabo. 

268. MiTRACARPUS LINEARIS Benth. — San Jose del 
Cabo, Innocente. 

269. MiTRACARPUS viLLosus Ch. & Sch. — San Jos^ 
del Cabo. 

270. MiTK Ae'AKi'i's sciiiz.\N<;irs DC. — (jrowin^ in 
clumps from a woody base. Specimens variable in de- 
gree ol pubescence, length ot style, etc. — Hills about 
San Jose del Cabo and in the Sierra de San Francis- 
quito. 

271. Richardia scabra L. — San Jos6 del Cabo. 

572. Galium microimiyma m Gray. — Sierra de San 
Francisquito and Sierra de la Laguna. The plants are 
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sparingly long-pubescent. Rclbunium polyplocum Hemsl. 
Gray, Synoptical Flora, 41. 

273. Galium uncinulatum DC? — Sierra de la 
Laguna. 

274. Valeriana sp. — Common in the high mount- 
ains. 

275. HoFMBisTERiA PAScicuLATA Walp. — La Paz, 
San Jos^ del Cabo. 

275 ^TKviA sp. White flowered. — Siena <ie la 
Laguna and de San Francisquito. 

276. Carminatia tenuiflora DC. Common at high 
elevations in the mountains. 

277. EupATORiuM quadrangulare DC. ? — Sierra de 
San Francisquito. 

278. EtTPATORirM (;r \m)ii)i:ntatum DC. var. laxi- 
FLORUM Gray, — Sierra de la Laguna. 

279. Eupatorium sp. — Sierra de la Laguna. 

280. Eupatorium sp.— San Bartolom^, Sierra de San 
Francisquito. 

281. JJrickellia Coulteri Gray. — San Jost' del 
Cabo. 

282. Brickellia Cavanillesii Gray. — Sierra de la 
Laguna. 

283. Brickellia sp. — Miraflores. 

284. Brickellia sp. — San liartolome. 

285. Brickellia sp. — La Paz. 

286. Ai'LOPAPPrs ARj-.NAKirs lienth. Low. denselv 
ghmdular pubescent, with thick Icax t-s and large heads 
of yellow flowers : growing on the seashore and covered 
by adhering particles of sand. — San Jose del Cabo. 

287. Aplopappus spiNULosus DC. Growing on hills, 
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in rounded clumps, branching freely, 3-4 feet high. — 
Todos Santos. 

To this species, rather than to the preceding, I think 
Palmer's No. 17, from La Paz» should be referred. 

288. CouLTBRBLLA CAPITATA Rose. — Sand beach 
near La Paz. 

289. BiGBLOViA DIFFUSA (Benth.) San Jose del Cabo, 
La Paz. 

290. Aster spinosus Benth. San Jose del Cabo. 

291. AsTBR Bxius £11. San Jos^ del Cabo. 

292. AsTBR 8p. San' Jos^ del Cabo. 

293. CoNYZA CouLTERi Gray. — Mountains of the 
interior. 

294. Ekig£ron Canadensis L. San Jos^ del Cabo, 
Sierra de la Laguna. 

295. Baccharis CiERULBscBNs DC. — Proc. Am. 
Acad., V, 160, 

296. Bacciiaris viminea DC. — San Jos6 del Cabo. 

297. Baccharis sp. Male flowers only, of an un- 
identified species from the high mountains. 

298. Pluchba subdbcurrbns DC. — San Jos4 del 
Cabo. 

299. Anaphalis margaritacea Benth. & Hook. — 

Sierra de la Lamina. 

300. Gnafhalium leptophvllum DC. — Sierra de 
la Laguna. 

301. Mblampodium divaricatum DC. — San Jos^ 
del Cabo, in fields. 

302. Mblampodium sinuatum. Perennial, 2-4 dm. 

high, with many branching stems from a somewhat woody 

base, grayish rough - pubescent all over: leaves 3-4 cm. 
long, elliptic-oblong, obtuse, narrowed but connate at base. 
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sinuate or somewhat lobed on the mar<rin: peduiicles 
several times exceeding the leaves, in iruit often i dm. 
long: heads small; lobes of the involucres about dve, 
rounded and ciiiate, united to the middle, penninerved : 
rays bright yellow, 6-10 mm. long, much exceeding the 
involucre : fruiting bracts without hoods, clavate-oblong, 
rough and pubescent, with the lateral edges spinose- 
tubercular at the point of attachment, the inner basal 
angle sharplv projecting, the akene exposed somewhat by 
the falling rav: disk strongly convex, the flowers shorter 
than the plicate-truncate, crenate-dentate yellow-tipped 
bracts, only the few central ones antheriierous, the very 
numerous others reduced to linear-clavate rudiments, 
nearly as long as the bracts and ciliate at the summit.^ 
San Jos^ del Cabo. 

303. Parthbnicb mollis Gray. — La Paz to Todos 
Santos. 

304. Hymenoclea monogyra T. & G. — San Jose 
del Cabo to La Paz. 

305. Fransbria FLBXUOSA Gray. — San Pedro. Small 
tree fifteen feet high. 

306. Franseria Magdalene Brandegee. — San Jose 
del Cabo. 

307. Franseria ambrosioides DC. — San Jos^ del 
Cabo. 

308. Xanthium STRUMARiuM L. — San Jose del Cabo. 

309. Heliopsis parviflora Gray. Akenes either 
smooth or papillose. — High mountains. 

3091^. EcLiPTA ALBA ilasskarl. — San Jose del Cabo. 

310. ScLBROCARPUS DivARicATUS (Benth.)? This 
must be the plant mentioned, under S* unisen'alis, by Dr. 
Gray in the list of Xantus* plants. It agrees better 
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with the plant ol HeiUham. but mav not be the same. 
The broad fohaceous bracts ot the invohicre are 5 in a 
single series, many times surpassing the bracts of the re- 
ceptacle. The Iructit'erous bracts are setose at the sum- 
mit, and more or less on the dorsal tuberculations. The 
outer rows in age have a sharply tuberculate dorsal angle 
and scattered tuberculations over the upper third. The 
apex of the curved pyriform akene projects slightly at the 
summit, and is very slightly (in the outer rows) surpass- 
ed by the peak, of the bract; pappus crown nearly obso- 
lete. 

311. Alvgr^ia .GLOMERATA Brandegee. Specimens 
from Todos Santos and San Jos4 del Cabo are much 
taller and decidedly f rutescent. The flowers are smaller, 
solitary or rarely 2-3 in the involucres, always rayless. 
The pappus scales are divided into numerous acuminate 
narrow paleie oi irregular length. 

312. ViGUiERA DBLTOIDBA Gray. The leaves are 
often soniewhat irregularly dentate or crenate. — Todos 
Santos, La Paz, San Jose del Cabo. 

313. V^iGUiERA TOMENTOSA Gray. — Todos Santos, 
La Paz. San Jose del Cabo and the suniinils ot the high- 
est mountains. 

314. Encblia Palmbri Vasey & Rose. — ^La Paz. 

315. Encblia farinosa Gray. — La Paz. 

-116. Verbesina erosa. Herbaceous and manv stem- 
metl from a wooilv root, scal^rous and liirsute, i — Tl4 m. 
high: leaves ovate-lanceolate, opposite, i dm. long on 
short; margined petioles, not tlecurrent, scabrous above, 
hirsute below, serrate: heads loosely corymbose, 15 mm. 
high, either with rays or rayless : bracts of the involucre 
ovate-acuminate, in 2-3 series, hirsute: rays when pres- 
ent oblong, 10 mm. long, fertile: akenes obovate, usually 
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smooth, mar<:jined with a \vin«r of variable width that is 
generally broader than the akene, irregularly lacerate and 
ciliate : awns two, as long as the akene and spreading. 

This plant is common on the high mountains of the 
cape region and sometimes grows in deep caftons at lower 
elevations. The leaves are often coarsely and doubly 
serrate and white hirsute below. The wing of the akene 
is sometimes entire, and often narrow. Some of the 
marginal ones may be wingless, and are then tubercu- 
late. 

317. I Iktkrosi'krmim Xanti Gray. — La Paz, San 
Jose del Cabo and in the mountains. 

318. BiDENs NUDATA Brandegee, Zoe,i,309. Mount- 
ains of the interior. 

319. BiDENS REFRACTA Brandegee, Zoe, i, 310. Mi- 

raflores. 

320. BiDKNs TENUisECTA Gray. — Foothills ol the 
mountains near Agua Caliente. 

321. BiDENs Lbmmoni Gray. — High mountains. 

322. BiDENS PiLOSA L. — Mountains of the Cape Re- 
gions. 

323. BiDENS UETEROPHYLLA Ort. — High mountains. 

324. Galinsoga parviflora Cav. Plants small and 
destitute of pappus. — Sierra de la Laguna and Sierra de 
San Francisquito. 

325. Pkritvli: crassikolia. Annual, stems ribbed, 
branching m. high, densely arachnoid-tomentost , the 
glands masked by the piibt-srence, but causing the thick 
leayes to glisten in the sun much like Meicmhrxanthcum 
aquilateraUx leaves thick, reniform or cortlate-ovate, 
crenate, on petioles of the same length: heads large,' 
many flowered, rays white, conspicuous; akenes curved, 
pubescent on the sides, at least the outer ones ciliate on 
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the margins, with one slender, retrorsely barbed awn and 
a short crown of lacerate scales. 

Very few akenes seem to mature, especially 2Lmong 
those ot the disk. The plant has a very different appear- 
ance from the other white-flowered species of the genus. 
It grows along the seashore at San Jose del Cabo. 

326. Perityle cuneata Brandegee. Zoe i, 54. 
Sierra de la Laguna and a single specimen in the wash 
of the San Jos^ River. 

327. Perityle minutissima Rose ined, — San Jos^ 
del Cabo. 

32S. Pkritylk Emoryi Torr. — La Paz, San Jose del 
Cabo. 

329. Perityle microglossa Benth. — ^La Paz, San 
Jose del Cabo. 

330. Palafoxia arenaria Brandegee. — Sand beach 
at La Paz. 

331. P(iK()i'nvLLUM GRAciLE Henth. — Todos Santos* 
San Jose del Cabo.* 

332. PoROPHYLLUM FiLiFOLiUM DC.f — San Jos^ del 
Cabo. 

333* Dysodia spbciosa Gray. — ^Todos Santos, La 
Paz, San Jos^ del Cabo. 

334. Ta(;i:tks lackra Brandegee, Zoe i, 314. — 
Sierra de la Laguna. 

335. Tagetes mtcrantha Cav. — Sierra de la La- 
guna, Sierra de San Francisquito. 

336. Tagetes subulata Llave & Lex. — Sierra de 
San Francisquito. 

^37. Lkptosynk PARTiiKMoiDKs (Benth.) San Jose 
del Cabo. 

"Zoe i, 312. 
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338. Lki'Tosynk disskcta ( Benth. ) Hot. Sulph. 29. 
Said to have been collected at Cape St. Lucas. 

339. Lbptosynb hsterocarpa Gray. Zoe i, 308. — 
San Jos^ del Cabo» Sierra de la Laguna. 

340. Pectis Palmbri Watson. — La Paz. 

341. Pkctis punctata Jacq. — Near Santiago. 

342. Pectis multiseta Benth. — San Jose del Cabo, 
La Paz. 

343. Pectis prostrata Cav. — ^Agua Caliente. 

344. Bebbta atriplicipolia (Benth.) — Common. 

345. IIici.HNir.M Tni KHKKi (jrav. (jro\vin<( along 
the banks of the stream at Rancho Colorado and perhaps 
not really within the Cape Region. 

346. Pbrezia microcbphala Gray. — Sierra de la 
Laguna. 

347. Trixis angustifoi.ia DC. — San Jose del Cabo. 

348. Mieracium Fendlehi» Gray. — Sierra de la La- 
guna. 

349. HiERACiUM, sp. — Sierra de San Francisquito. 

350. Malacothrix Xanti Gray. — San Jos^ del Cabo. 

351. Sc.-evola Pi.i'.MiKKi \'ahl. — Abundant upon the 
Todos Santos beach and also lound at San Jost* del Cabo. 

352. Lobelia laxiflora HBK. var. angustifolia 
DC. — Common along the streams of the Sierra de la La- 
guna. 

353. Hbtbrotoma aurita. Annual, branching, 
slightly hirsute, 1-3 dm. high: lower leaves variable in 
form, round-cordate or ovate, crenate to laciniate-serrate, 

obtuse or acute, 3-4 cm. lonj^ on petioles of nearly the 
same lenjrth: upper leaves narrower, laciniate-serrate : 
flowers 10-15 mm. lou;^, blue, on leafless racemes 10-15 
cm. in length: poslehor lobes ol the corolla deeply 
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(livideil. ovate: anterior lobes narrow Iv linear: calyx 
spurred; posterior lobes erect, linear lanceolate: anterior 
lobes similar to and distinct trom the others, standing out 
at right angles to the upper ones. 

Compared with H,arabidoides^ the spur is much longer, 
the posterior lobes of the corolla much more deeply 
divided and of a different shape. The two anterior 
calyx lobes are situated near the end of the spur, distant 
from the upper ones. A handsome species common in 
the high mountains. 

354. Arhutus Mkxziesii Pursh. Leaves large, to- 
mentose below. A medium sized tree, blr^oming in Jan- 
uary. — Common on the summits of the high mountains. 

355. Samolus Vai.erandi L. var. repens. Stems 

creej:)ing and rooting at the joints. tormin<; entangled 
mats often many leet in extent. — Sierra de la La«i;una on 
moist rocks. — Sierra de San Francisquito on stream 
banks. 

This plant tliiiers strikingly in habit from typical S, 
Wilcramii ^ but some forms collected by J. G. Lemroon 
(No. 2645) in the Huachuca mountains in Arizona are 
intermediate between them. 

• 

356. Macreightia intricata Gray, Proc. Am. 
Acad. V, 163. The leaves are described as leviter 

■ triplinervis, " but the lateral nerves are short, gi\ en off 
above the base and usuallv hardlv visible : the retlexetl 
pedicels of the herniaj)hrodite Howers are from about 
one-hall to the full length of the leaves, thickened above 
and with a small bract at the lower third; they are ap- 
parently always soUtary, though from the approximation 
of the axils they frequently appear clustered : calyx lobes 
ovate, apiculate-replicate, the lobes at flowering longer 
than the basal part: corolla 5-7 mm. cylindrical-urceo- 
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late, conical in the bud, the inner surface glabrous, dark- 
brown, the outer, excepting the base, densely «^ra\ -villous; 
the tube twice longer than the spreading dextrorsely con- 
volute lobes: stamens 3-5, distinct; filaments filiform, at- 
tached to the base of the corolla, twice as long as the 
anthers which are glabrous and long-apiculate by the 
produced connective; the hairy rudiment of a stamen 
occupies the middle of one lobe between the two cor- 
respondin*^ .sinuses: ovarv densely villous, 6-celled, 
6-seeded; style 3-lobed hall way to the base, the lobes 
similar to but much smaller than those ot the corolla: 
fruit slightly pubescent, globose, 15 mm. in dianu tcr: 
seeds twice as \on<x as broad, rounded and thick on the 
back, straight and thin on the inner margin, the sides con- 
cave ; embryo half as long as the smooth corneous albu- 
men ; the subulate radicle half as long as the cotyledons 
which are sometimes three. 

From the description of Maba Carihaa (DC.) Prodr., , 
viii, 121, this plant appears to be too closely relateil to it.. 

357. Vallesia dichotoma Ruiz & l*avon. San Jose 
del Cabo, La Paz, Todos Santos. 

358. Plumbria acutifolia Poir.? ** Cacaloxochitl *' 
Very nearly agreeing with the descriptions and drawing 
of this species. The leaves are glandular tipped; the 
lobes of the corolla are twice longer than the tube ; the 

mature follicles, 15-20 cm. lonj^, are diver«^ent and re- 
curved. This striking tree is twenty feet hi<^h, sparingly 
branched near the top with the branches terminated by 
large leaves and showy white flowers. Not uncommon 
from San Jose del Cabo to Triumio and San Pedro. 

359. Philibbrtia Pavoni Hemsley. — San Jos^ del 
Cabo. 

360. Pnii,iin:KTi.\ linearis, var. heteropiiyli.a 
Gray. — San Jose del Cabo. 
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361. Philibertia Palmeri Gray. Agrees with 

Palmer's flowerinjif specimens, excepting that the top ot 
the stiji^ma is slightly more umbonate. The specimens 
vary from very pubescent to <^labrous. The tollicles 
when young are pubescent, and tinallv become 4-5 cm. 
long, cm. thick, and taper from near the end to a. 

point. The "interior 5 scales" in the living plant are 
white, globular and prominent. Common climbing over 
the hedges at San Jos^ del Cabo and Todos Santos. 

362. Asclp:pias subulata Decaisne. — San Jose del 
Cabo, La l\iz. 

363. Metastelma Califokmcum Benth. — San Jos^ 
del Cabo. 

364. Pattalias, 8p. — San Jose del Cabo, Todos 
Santos. 

365. GoNOLOBUs, sp.? In fruit only. — Near La Paz. 

366. HiMANTOSTK.MMA I*i<iN(;ij:i Gray. Common 
near the seashore and in sandy gulches about San Jose 
del Cabo. A specimen from Buena Vista has very much 
larger and thinner leaves, and few trichomes in the throat. 
Dr. Gray says these trichomes are ''apparently flat/' 
but in our specimens they are clavate. 

367. RoTiiRocKiA coRDiKOLiA (irav. The tube of 
the corolla, which is plicate at the sinuses, is '/^ as Ion*; 
;is the limb. The stigma is bilobed at the summit and 
irregularly muricate, usually in two divisions, a short dis- 
tance below. The anthers are broad and inappendicu- 
late, and the lobes of the thick corona are two-pointed. 
The rather slender follicles are either smooth or tuber- 
culate, narrowed a short distance above the base, and 
when young are eaten raw by the inhabitants. — San Jos^ 
del Cabo, Miraflores. Known as '^Talayote." 

Dr. Gray compares Rothrockia to Enslenia or Rou 1 
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linia. but it would probably be better placed among the 
Gonolobeae. 

368. Poi^YPREMUM PROCUMBENS L. — San Jos^ del 
Cabo. 

369. BuDDLBiA CROTONOiDEs Gray. Proc. Am. Acad., 

V, 165. Collected by Xantus at Cape San Lucas. 

370. EysTOMA EXALTATUM Griscb. — San Jose del 
Cabo. 

371. GiLiA FLORiBUNDA Gray. — Sierra de la Laguna. 

372. LcESELiA ciLiATA L. Cells either one or two 
seeded, tube of the corolla slightly exserted, ciliae very 
short and inconspicuous. — Sierra de la Laguna. Common 

about the base of the mountains. 

373. CoRDiA Palmeri Watson? — San Jost- tlt-l Cabo. 

374. BouRRBRiA SoNOR^B Watsou. — San Jose del 
Cabo, La Paz. 

375. TouRNBFORTiA VELUTiNA HBK. Proc. Am. 
Acad., V, 164. Collected by Xantus. 

376. Heliotropium Curassavicum L. — San Jose del 
Cabo. 

377. Hbliotropium PARViFOLiuM L. — San 'Jose del 
Cabo. 

378. Hei^iotropium innundatum. — San Jose del 
Cabo. 

379. Heliotropium fruticosum L. — San Jose del 
Cabo. 

380. Heliotropium phyllostachyum Torr. — San 
josi del Cabo. 

381. Hei-iotroptum, sp. San Jose del Cabo. 

382. Krymtzki \ m:i.ioTRoiM()ii)i:s (jray. Colk ctrd 
by Xantus at Cabo San Lucas. Proc. Am. Acad. \ , 1O4. 

IP Smi.. Vol. III. ( 19 i kngmt 11. \m. 
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383. Krvnitzkia micromeres Gray ? La Paz. 
Contrib. U. S. Herb, iii, 73. 

384. Krvnitzkia leiocarp.\ F. & M. — La Paz, 1. c. 

385. Krvnitzkia an<;i stifolia Gray in Coll. Xan- 
tus, under Eritrichium . 

386. IpoM.-EA Pes-capr.« Sweet. Calyx lobes slightly 
mucronate ; stems sixty feet in length, prostrate along 
the sand. Ocean beach at Todos Santos, San Jose del 
Cabo, La Paz. 

387. Ipom/EA AC ktos.-e folia RcKm. & Sch. — Sea- 
shore at Todos Santos, San Jose del Cabo. 

388. Ipom.'EA Me.xicana Gray. — San Jose del Cabo. 

389. Ipom.*:a trifida Don. var. Torrkvana Gray. 
Todos Santos. 

390. Ipom.^a bractkata Cav. — Common about the 
base ot the mountains. 

391. Ipo.m.-e.a coccinea L. — Sierra de la Laguna, 
San Jose del Cabo. 

392. IpoM.iCA Ai RKA Kell. — Common at low eleva- 
tions. 

393. li'OM.tA Ql amoclit L. — San Jose del Cabo. 

394. li'OM.iiiA Ml ricata Cav. — Sierra de San Fran- 
cisquito. 

395. Ii'OM.i^A Jalapa Pursh. — ^^an Jose del Cabo. 

396. Ipom.ka costki.lata Torr. — Miraflores. 

3Q7. 1pom.+:a Bona-nox L. — Sierra de San Fran- 
cisquit»). 

398. IpoM.t:A, sp. — Miratlores. 

399. 1pom.*:a. sp. Low and prostrate-twining. Flow- 
ers small, bright yellow. — Sierra de San Francisquito. 

400. jAtQi KMONTiA AHiTi Loi DKs Benth. — San Jose 
del Cabo. La Paz, Todos Santos. 



Digitized by Google 



FLORA OF THE CAPE REGION. I55 

401. Jacquemontia vioLACEA Griseb. — San Jose del 
Cabo. 

402. DicHONORA AR6BNTBA WiUd. — Sierra de la 
Laguna. 

403. EvoLvuLus ALsiNoiDBs L. — San Jos^ del Cabo, 
San Francisquito. 

404. CuscuTA iNDECORA Choisy ? — San Jose del 
Cabo. on Boerhaavia. 

405. CuscuTA LEPTANTHA Engelm. — La Paz, on Eu- 
phorbia. 

406. CuscuTA Palmeri Watson. — La Paz. Contr. 
U. S. Herb., i, 73. 

407. CuscuTA Americana L. — La Paz. Collected 
there also by Palmer. 

408. CuscuTA obtusiflora HBK. — Soledad, and 
probably within our limits. 

409. CuscuTA TiNCTORiA Mart. ? — Sati BartoloiiK' . 

410. SoLANUM HiNDSiANUM Benth. — San Jose del 
Cabo. 

411. SoLANUM tuberosum L. var. BOREA1.B. — High 
mountains. Not common. 

412. SoLANUMy sp. A small annual. — San Jose del 
Cabo. 

413. Cham.«saracha Coronopus Gray. — Soledad, 

and perhaps to be iound in the Cape Rfi^ion. 

414. Capsicum baccatum L. — MiraAores, San Bar- 
toIom6. 

415. Lycium UMBELL./VTUM Rose. Contrib. U. S. 
Herb., vol. i, 74. 

416. Lycium brevipes Benth. Xantus coll. Proc. 
Am. Acad., v, 166. 
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417. Lycium Andersonii Gray, var. — San Jose del 

Cabo. 

418. Lycium Richii Gray. — La Paz. 

419. Physalis iCQUATA Jacq. ? — San Jos^ del Cabo. 



420. Physalis crassifolia Benth. Contrib. U. S. 
Herb. I.e. 



421. Physalis angulata L.? — Saii Jot^e del Cabo. 

422. Physalis glabra Benth. — ^Todos Santos, San 
Jose del Cabo. 

423. Datura discolor Bernh. — San Jos^ del Cabo. 

424. NicoTiANA TRiGONOPHYLLA Dunal. — San J086 

del Cabo. 

425. NicoTiANA RUSTicA L. — Soledad. Probably 
introduced, but now well established and abundant in 
the surrounding region. Not before found on the penin- 
sula and not seen in the Cape Region proper. 

426. NicoTiANA Mexicana Schlecht. Proc. Am. 

Acad., V, 166. 

427. Antirrhinum cyathifbrum Benth. — San Josi^ 
del Cabo. 

428. RussBLLiA vbrticillata HBK. ? The char- 

acters relied upon to separate the species of Russellia 
appear to be somewhat uncert.iiii. Specimens collected 
on the Sierra de la La«runa are rather densely pubescent 
and have very stiff upright branches, with small leaves 
which are rugose, cordate-ovate and nearly sessile. The 
many-flowered peduncles are very short. Plants collected 
at San Jose d^-1 C<ibo apparently the same species are less 
sti£f, nearly glabrous, the peduncles somewhat longer, 
and the ovate to lanceolate leaves taper to slender pe- 
tioles. The leaves in bolit forms are more or less cov- 
ered above and below by thin orbicular scales — exactly 
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those described by Zuccarini as belon^ring to R. juncea. 
The ribs of the stems are produced by the decurrent 
petioles — a pair to each. The different portions of the 
same stem are often 4, 6 or 8-ribbed, according as the 
leaves are 3-4-verticillate or simph opposite, and it is 
sufficiently obvious that species founded in whole or 
great part upon this character are of rather difficult main- 
tenance. 

429. MiMULUs LUTEUs L. — High mountains. 

430. Stbmodia durantifolia Swartz. — San Jos6 
del Cabo. 

431. Herpkstis Monnirra HBK. — In damp soil, 

Todos vSantos. San Jose del Cabo. 

432. Herpestis ciiAM^DRYoiuEs ilBK. — lu the 
mountains near Triumfo. 

433. ScoPARiA DULcis L. — ^Todos Santos. 

434. BucHNERA Mexican A Hemsley. var. flowers 

nearly wliite. — Hi^h mountains. 

435. C.\sTiLLEiA Brvanti Brandegee. — Sierra de la 

Laguna. 

436. CoNOBiSA INTERMEDIA Gray. — Todos Santos 
and La Paz. 

437. Ci.KVKLANDiA Bkij)in(;i (jieeiie. A siii^jle be- 
lated specimen from Sierra de la Lacuna, but abundant 
at the proper season, September— November, on the Sierra 
de San Francisquito. Specimens taller with more dis- 
sected leaves than those from which the description was 
drawn. The original diagnosis was so brief and imper- 
fect that a fuller one is here appended. 

Annual, slender, branching, 1—3 dm. hi^h, scabrous- 
pilose with spreading liairs, and very sparingly glandular 
above; leaves linear vvitb tew tiliform divisions; bracts 
3-parted, usually shorter than the calyx, the tips whitish; 
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cal3rx about Equally cleft before ami behind, the lobes 
about as long as the tube and cleft laterally but not so 
deeply: corolla 12-15 ^^^S* twice the length of the 
calyx, white becoming purplish, curved funnel-form with 
a pubescent line along the back terminating in a blunt 
point between the united upper lobes; lower lobes all 
alike, spreading, not saccate* somewhat longer, much 
wider and more deeplv divided than the upper, all cre- 
nate: stanuTis iru luded: the upper cell ol each anther 
twice the len«rth of the lower: style thickened upward, 
little shorter than the corolla: stigma disk-shaped, sub- 
2-lobed : capsule oblong, apiculate. 

This plant differs from Orthocarpus, as Dr. Gray re- 
marked, by its differently shaped corolla and included 
stamens. NuttalKs Euchroma (Orthocarpus pallesceus 
and O. pilosus) is, however, almost intermediate be- 
tween Clevelandia and true Orthocarpus in the former 
respect. 

438. Tecoma stans Juss. a bush or small tree 
common along the base of the mountains. 

439. Martvnia althe/Efolia Benth. — San Jose del 
Cabo. 

440. Elytraria tridentata Vahl. — San Jos<^ del 
Cabo. 

The flowers of Elytraria appear to have been little no- 
ticed. In all our specimens the upper Hp is bilobed, the 
lower deeply 3-cleft, and each division bilobed. The 

petaloid stigma is wider tliati either of the lobes of the 
• upper lip. and in vernation is lolded over the stamens. 
In the exjiaiuleil llower it looks exactlv like the third lobe 
of the upper lip, and was untloubtedly mistaken for one 
by (Ersted in ** Mexicos og Centralatiiericas Acantha- 
ceer," for in describing E. mtcrostachya he says, " \\mh\ 
quadripartiti subbilabiati labio superiore 3-fido, lacinia 
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media lateralibus duplo latiore." The seeds are angled 
by mutual pressure, and soft-muricate ; radicle straight. 
The abuminous layer is not separable from the testa. 

44T. Calophanes peninsularis Rose. San Jose 

dt'l Cabo. 

442. Ri i:llia, sp. Flowers large, white, very Ira- 
grant. San Jose del Cabo. 

443. Bbrginia Palmbri Rose ? — Todos Santos. 

444. Bblopbronb Cai.tfornica Benth. — Todos San- 
tos, San Jos«' del Cabo. L.i Paz. 

445. Beloperone iiiANs Brandegee. — Todos Santos. 

446. JusTiciA Pai.meri Rose. Contributions U. S. 
Herb., vol. i, 75. La Paz, San Jos^ del Cabo. 

447. JusTiCA INSOLITA Brandegee. — ^Todos Santos. 
La Paz. 

44S. Hknrya costata (ir.iy. Mort* hirsute and 
glandular than Mexican specimens, leaves large with less 
prominent nerves, flowers white. — Sierra de la Laguna. 

449. Tbtramerium hispidum Nees. — Sierra de la 
Laguna. 

450. Tbtramerium ovalifolium CEsreted ? This 

is the Pianthera Sonortr ? of the Comondu collection. 
The specimens were past flowering. — Sierra de la La- 
guna. 

451. Carlowrightia Arizonica Gray. In spite of 
the white or ochroleucous flowers it is probably to this 
species instead of C. cordifolia that the plants collected 
at Comondu and San Julio should be referred. Forms 
which I am unable to separate from them have been since 
collected on the Sierra de la Laguna. They all have the 
entire posterior lip thickened and yellowish at the center 
aiul contracted below: tlie tlhinients more or less pubes- 
cent. The San Julio specimens are small leaved and 
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quite as enervis ** as Pringle*s Arizona examples. The 
specimens from Comondu have some of the lower leaves 

ail incli in lenfrth. somewhat cordate at base and in these 
hirger leaves the veins are niucli more evident. The 
phmts from Sierra de la Laj^una have a mort- spreadinijj 
pubescence and the lower cordate-ovate leaves are two 
inches in length on petioles hali as long. Carlowrightia 
cordifolia Gray, at least our example ot Palmer's No. 
224, of 1885, differs very much from the other species; 
the tube of the corolla is short, but the three anterior 
lobes are united for some distance above the separation 
of the dilated posterior lip ; the deltoid filaments are much 
shorter than the corolla and the ovate capsule is almost 
sessile, the single mature seed is ovate-acuminate. The 
whole plant is very minutely pubescent and the flowers, as 
Mr. Rose notes, are arranged unilaterally along the spike. 
These yariances from Dr. Gray's description are so inany 
and so great as to lead to the suspicion ol the mi.xlure ol 
plants under the number. 

452. Carlowrightia ? PBCTINATA. Perennial in 
thick clumps, 2-3 dm. high; branches slender, ramose, 
geniculate and rooting at the swollen joints wherever 

in contact with the damp earth, the bark of the older 
ones while and shreddy, the younger ones apt to be 
pubescent in lines: leaves glal)rous. linear-acuminate, 
3-4 mm. broad. 25-45 mm. long, becoming re\<)lute: 
inflorescence, somewhat paniculate-spicate : tlowers dark- 
purple, scattered on the slender branchlets: calyx deeply 
5-cleft; lobes linear, nearly equal, as long as the corolla 
tube, a little shorter that [the bracts and longer than the 
bractlets which' are very like them in form : corolla 6-8 
mm. long, three times the length of the calyx, almost rotate, 
the deeply 4-parted limb four times the length of the tube : 
filaments pubescent, nearly equaling the corolla; anthers 
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muticoiis, parallel, and iiearlv ot the same Icn^jth: stvle 
rililorm ; stigma minutely bilobed : ovary pubescent : ovules 
a pair to each cell: capsule clavate, 7 mm. long, pointed 
above, long stipitate below ; seeds 4 . or by abortion fewer ; 
retinacula stout, nearly horizontal, all approximated — ^when 
only too seeds are developed, one in each cell, they are 
minutely muricate on the back and very deeply on the 
inner face; if the second seed is developed it is very dif- 
ferent from the inner and so arranged as to embrace it 
by an overlapping edge ; both sides are nearly smooth, 
but the margin is stronglv pecliiiate on one side, the other 
side rolled in over the second seed; the radicular angle is 
prolonged and pectinate. — San Jose del Cabo on shaded 
hillsides. 

453. Carlowrightia ? FiMBRiATA. Annual, erect, i 
metre or less in height, paniculate-branching above, very 
minutely puberulent; stems whitish, with shreddy bark 
and swollen nodes almost winged by the shortly decurrent 
petioles: leaves nearU glabrous, ^^—6 mm. wide, 50-90 
mm. long, linear-lanceolate, long acuminate, tapering to 
a sessile base — the petiole decurrent and j^ersistent: in- 
florescence naked-paniculate at tin- t luls ol the branches; 
bracts and bractlets similar in shape but shorter than the 
subulate lobes ot the deeply 5-cleft calyx: corolla 7-8 
mm. long, bright straw yellow: the oval nearly equal 
lobes four times as long as the tube, which is a little ex- 
ceeded by the calyx-lobes ; posterior lobe of the corolla 
a little narrower than the others and with two small divar- 
icate lobes; filaments very minutely pubescent, shorter 
than the corolla ; anthers rather large the cells parallel 
and nearly equal: capsule 8—9 mm. long, pubescent only 
at the apex, ovate, the stipe longer than the body: seeds 
two in each cell nearlv as in tlie preceding species, but 
the two inner ones minutely prickly on the margin; the 
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thin margin of the outer ones as well as their radicular 
prolongation, erose-fimbriate. — Between San Pedro and 
La Paz. 

454. Dic LiPTKK A UKsriMNATA Juss. ? This must be 
the phmt so listed bv Dr. Grav in the collection of Xan- 
tus. The pedicels are however much shorter than in 
Cavanilles' plate, and densely spreading-hirsute. The 
whole plant is pubescent and the murications of the seed 
are sparse and not subulate. 

455. DicLiPTERA FORMOSA. Perennial, woody at 

base: stems numerous, often a metre in height, rather 
densely spreadin<^-pubesce!U. sparinj^ly branched; leaves 
lanceolate-acuminate, pubescent above and below, 4—6 
cm. lotii^, the lower on slender petioles their lent^th. 
iniiorescence in loose and distant verticillasters : peduncles 
very short, often nearly obsolete, with two linear-acu- 
minate bracts at summit: pedicels 3—5, densely spread- 
ing-hirsute, usually much shorter than the foliar bracts 
which are cordate-ovate, pubescent, 18-25 long, 
barely mucronate ; internal bracts rather broad acuminate- 
pubescent like the calyx and about equaling it: calyx 4 
mm. long, the acuminate lobes twice as long as the tube: 
corolla rose-purple, 30-35 mm. long, 2-lobed nearly to 
the middle: proper tube narrow, about as lonj; as the 
little broader throat: upper lobe ovate, entire, lower ob- 
long, narrower, minutelv ^-lobed. tilaments very broad, 
nearly as long as the C(trolla: stamens oblique, disjoined: 
style as long as the stamens, the lobes obtuse and equal; 
capsule oval, glabrous, 4-seeded, seeds flattened, pubes- 
cent-muricate. — Summit of the Sierra de San Francis- 
quito. 

456. DiANTHERA, sp. Somewhat intermediate be- 
tween this genus and Siphonoglossa. — San Bartolome. 
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457. Lantana involucrata L. — Sierra de la La- 
guna. 

458. Lippia Palmbri Watson. — Miraflores. 

459. Lippia nodiflora Mx. — San Jose del Cabo. 

460. Lippia Formosa. Shrubby, 2-4 mm. high, 
scabrous, pubescent: leaves opposite, obQvate-cuneate. 
coarsely crenate, dentate, prominently pinnately-veined, 
rugose, 2r-2}4 cm. long, scabrous above, but the pubes- 
cence longer and softer below ; peduncles axillary, twice 
as long as the leaves: heads 2-2^ cm. broad: bracts 
membranaceous, minutely pubescent, reticulate-veined, 
lis^ht rose-colored, cordate, 10-15 nini- If^"}^ ii"d broad, 
the outer acute, the inner 'ones obtuse: calvx 2-cleft. 
denselv white, long pubescent: corolla li^^hl rose-colored. 
6 mm. lon<r. tube twice the lengtli of the calyx, anipliate 
above; fruit 2-3 mm. long, nutlets easily separable. 

A common bush with rather showy flowers, growing 
on the hills about Todos Santos. It is related to the 
Brazilian species of Schauer*s section Rhodolippia. 

461. Lippia Montana. Shrubby, 1-2 mm. high, 

sparingly pubescent: leaves opposite, rugose, oblong- 
ovate. -O-30 mm. long, pustulate-scabrous above, mi- 
nutely scabrous below, serrate-dentate, the dentations tei- 
minated by bristles; petioles the length ol the leaves: 
inflorescence of axillary short-peduncled heads at the 
ends of the branches; heads about 2 cm. in diameter: 
bracts herbaceous, 3-nerved, oblong-acuminate: calyx 
2-parted, long-pubescent, 2 mm. long: corolla yellow, 
reddening in age; tube ampliate above, three time^ the 
length of the calyx: nutlets easily separable. — Foothills 
of Sierra de la Laguna, San Jose del Cabo, San Barto- 
lome. 

462. CiTHAREXYLUM, sp. near C. villosum, — Mira- 
flores. 
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463. Tkis A F.L iiiNATA Juss. — SuM Jos(' del Cabo. 

464. AvicENM\ NiTiuA Jacq. — ^Sometimes a small 
tree fifteen feet high. — ^La Paz. 

465. HvPTis TEPURODBs Gray. — ^Todos Santos, La 
Paz, San Jose del Cabo. 

466. HvPTis LANiKLORA IJeiitH. Todos Santos, La 
Paz, San Jo so cU*l Cal)o. 

467. Hyptis Emoryi Terr. — San Jose del Cabo. 

468. Hyptis collina. Herbaceous from a perennial 
root; stems clustered, slender, quandrangular, striate, 
minutely pubescent; internodes twice the length of the 
leaves or more: leaves ovate, rather deeply and often 
doubly crenate-serrate, very minutely brownish-pubescent 
above and below, 15^-2 54 cm. lon^, on slender petioles 
trom % \.o Vt^ their len«(th : intlorf sct-nce axillarv, race- 
mose; heads small, 6— lO-flowftetl oti jieduncles lon<^er 
than their diameter: bracts short, suhuhite: calyx nearly 
sessile, turbinate, equal, nearly glabrous, lo-nerved and 
reticulate; the teeth very short and surpassed by the 
dense, white, silky hairs fringing the inner margin : corolla 
purple, the tube twice longer than the calyx ; middle lobe 
of the anterior lip little differing from the others : stamens 
very slightly exceeding the tube : style bifid, anterior lobe 
of the disk produced : calyx in fruit equal, patent ; the 
mouth filled by the silky-ciliate fringe. — San Jos^ del 
Cabo; called by the inhabitants Salvia por la Mesa.'* 

469. Mkntha Canadensis L. — Sierra de la Laguna. 

470. MicROMKRiA Brownei Benlh. — This plant was 
collected at Juncal beyond the limits of the Cape Region. 

471. Sphacele HASTATAGray. — Sierra de la Laguna 
and Sierra de San Francisquito. There are two deserted 
old ranches in these high mountains, and in their imme- 
diate vicinity this plant is very abundant and seems to be 
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not certainlv indigenous; at least it is not f^t-nerally dis- 
tributed about the hit^h peaks. The species Juis been 
supposed to be peculiar to the Sandwich Islands, but 
tlioujijh the habitats are widely separated Dr. Gray has 
noted Abutilon iurauum as having a similar distribution. 
Dr. Watson has kindly sent specimens of the Sand- 
wich I slant plant for comparison» and although there are 
slight differences they do not seem to warrant giving 
another specific name. 

472. Salvia privoides Benth. — San Jos^ del Cabo, 

La Paz. 

47 ^ Salvia Ckdrosensis Greene. — Sierra de la 
Laguna. 

474. Brunella vulgaris L. — Sierra de la Laguna. 

475. Stachys Drummondii Benth. — Sierra de la La- 
guna, San Bartolom^. 

476. Stachv.s coccinea Jacq. — Common in the high 
mountains. 

477. Plantago hirtblla HBK. — Damp situations 
on the Sierra de la Laguna. 

478. Plantago major L. — ^Wet situations in cul- 
tivated fields. 

47Q. MiRVBTLis TKii'LORA Hartwcg. — Limb of the 
corolla hardly spreading. \ most handsome plant, bear- 
ing multitudes of flowers. — Sierra de la Laguna, Triumfo. 

480. Mirabilis bxserta. Herbaceous, 4-6 dm. 
high ; lower stem glabrate upper part and inflorescence 
pubescent: leaves large, glabrous, cordate-ovate, acute 
or acuminate, the lower often 2 dm. long, on petioles about 
one-fourth their length; those of the inflorescence sessile, 
rounded and obtuse: flowers not congested; involucre 
i-flowered. spreadin<r. campanulate; the lobes ovate, 
obtuse, shorter than the cup: perianth white with a laiiit 
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pink, shade, 5—6 cm. long, narrowly funnelforni with 
spreading limb: stamens much exserted, about twice the 
length of the perianth: style exceeding the stamens: 
fruit 6-8 mm. in diameter, lo-sulcate, ovoid, or even 
depressed-globose in some specimens, scarcely thick- 
ened at base; surface smooth, dark-brown, marked with 
lighter flecks; involucre moderately enlarged in fruit. — 
Summits of the spurs of Sierra de San Francisquito. 

481. Ai.i.ioMA iNCARNATA L. Floweis white. San 
Jose del Cabo and at La Paz. 

482. Abroma maritima Nutt. — Seashore at San Jose 
del Cabo and La I^az. 

4tS3. BoKRiiAAViA scANDKNs L. B . f/o»^u/<i Wvdndc- 
gee. Todos Santos, San Jose del Cabo. Variable, as to 
size and position of the glands upon the fruit. Flowers 
white tinged with purple. 

484. BoKRiiAAviA Xanti VV'atson. — San Jose del Cabo. 

485. Hoermaavia krkcta L. — San Jos<* del Cabo. 

486. BoKKHAAviA viscosA Lagasca. Prostrate. — Sail 
Jose del Cabo. 

487. HoKRiiAAviA PAMcuLATA Rich. Becoming large 
and very diffuse. — San Jose del Cabo, Todos Santos. 

488. PoLV<;oNiiM, sp. Near/*. Ilsdropipcroidcs, but 
leavei^ thinner and broader; the sheaths with few cilia*. 
Growing in shallow water. — Sierra de la Laguna. 

489. Erkxjonum an(;uuosum Benth. Proc. Am. 
Acad., v. 167. Collected by Xantus at Cape St. Lucas. 

490. Antkjonum LKi'Torus Hook. cS: Arn. Common 
at low and middle elevations. 

491. A.MAKAN'rrs Palmkri Watson. Very large and 
robust near La Paz. 
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492. Amarantus, sp. Male plants only and prob- 
ably the same as A. Torreyt of the Xantus Collection. 

493. Amarantus spinosus L. — San Jose del Cabo. 

494. Amarantus fembriatus (Gray). — San Jose del 
Cabo. 

495. Cblosia FLORiBUNDA Gray. — San Jos4 del Cabo. 
Todos. Sometimes forming small trees. 

496. GoMPHRENA uKCiPiKNs Watson.-— San Jost* del 
Cabo, Todos Santos. 

497. Frcelichia Floridana Moq. — Sierra de San 
Francisquito. • 

498. Froklichia intkrrlpta Muq. — San Jose del 
Cabo. 

4QQ. Trksink lanckolata DC? — Biiena Vista, San 
Jose del Cabo, San Bartolome« Sierra de la Laguna. 

500. Atriplrx linearis Watson. — La Paz. 

501. Chenopodium ambrosioidks L. — Sierra de la 
Laguna. 

502. Chenopodium album L. — San Jose del Cabo. 

50^^. RiviNA HUMiLis L. Common at Todos Santos 

and La Paz. 

504. Phytolacca octaxdra L. — Sierra de la La- 
guna. 

505. Phaulothamxl's spinescens Gray. — San Jose 
del Cabo. 

506. Steonosperma HALiMiFOLiA Benth. — San Jose 
del Cabo. 

507. Aristolochia Karwinskii DC? Agrees with 
the description as far as it j^oes, but neither the column. 

the stamens or the diaphragm are described. — San Jose 
del Cabo. 
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507. Aristolociiia, sp. A lart^er species belonging 

to the same section. — Sierra dv la Laj^una. 

508. HouTTUYNiA Califormca (Hook.) i>an Jose 
del Cabo. 

510. Pbperomia umbilicata Ruiz & Pavon. — Sierra 
de San Francisquito. 

511. LoRANTHUs SoNOR.*: Watsoo ? Growing on Cyr- 

tocarpa. MucIj larger than the described specimens. — 
San Jose del Cabo. 

512. PnoKADKNDRON sp. Common throughout the 
southern half of the peninsula. 

513. Pedilanthus macrocarpus Benth. — San Jose 
del Cabo. 

514. Euphorbia kriantha Benth. — San Jose del 
Cabo. 

515. Euphorbia Hindsiana Benth. — San Jose del 
Cabo. 

516. Euphorbia hypericifolia L. — San Jos^ del 
Cabo. 

517. EUPIIOKHIA liETEROPHVLLA L. Var. CVATHO- 

phora Jacq. — Mirallores, San Jose del Cabo. Speci- 
mens from the first place have white seeds with a trans- 
verse depression, a solitary gland and the floral leaves 
are sometimes margined with white. Specimens from 
the second locality are smaller, the styles more deeply 
divided, glands five, seeds dark. 

var. F Kioi'HYLLA Millsp. Zoe, i, 348. — 

Sierra de la Laguna. 

518. Euphorbia leucophylla Benth. This species 
is extremely variable as was shown by Engelman in his 
notes in Proc. Am. Acad., v, 168-170. £, velutina 
Greene Bull. Cal. Acad., ii, 57, is exactly the typical 
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form and probably from thu same place, as there are in the 
Herbarium of the California Academy a verv consider- 
able number of fragments of plants, some with and 
some without labels, collected by W. J. Fisher and 
others, fronri San Jose del Cabo, Tres Marias and various 
other little known places on the western coast of Mexico. 
E, biscrrata Millsp. Zoe, i, 347, cannot be considered 
an3'thing more than a more glabrous variety at the north- 
ern limit of the species. Bentham notes, in the original 
description, that the leaves are subsessilibus," ** mar- 
gine cartalagineo insqualiter vel subduplicato-dentata.'* 
The flowers are solitary in the axils of the upper leaves 
of the branchlets. The seeds are white when dry. 
exactly the same in both forms, a very faint tin«;e of 
salmon sliowin*; thrr)U^h, but when wet the salmon color 
is pronounced. The leaves of the glabrous form have 
petioles perhaps a little longer, though this is more ap- 
parent than real, and due to the absence of the spreading 
tomentum ; the division of the styles and the margin of 
the appendages is variable as in the type. 

The species, both forms, grows in the clean sand of 
the seashore, never at any distance from it, and is un- 
doubtedly perennial. The leaves even of the main stems 
are often imbricated, the nodes much shorter than the 
leaves, while in other plants growing beside them they 
may be three times as long and of quite a different ap- 
pearance. The leaves in both forms have the oblicpiitx ot 
the base characteristic of the section Anisophyllum, 
the stipules variable and apparently unlike on the opposite 
sides of the stem. 

519. Euphorbia Xanti, Engelm. — San Jose del 
Cabo, Todos Santos, La Paz. 

520. Euphorbia polycarpa Benth. — San Jose del 
Cabo. 

20 SBit.. Vol. ni. ( IS ) AttCWl aO. Ml. 
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521. Euphorbia setiloba Engelm. — San Jose del 
Cabo. 

522. Euphorbia Watsonii Millsp. Zoe, i, 347. — 
Todos Santos. 

523. Euphorbia Californica Benth. var.? — ^Todos 
Santos.* 

524. Euphorbia bilobata Engelm. — Sierra de la 

Laguna. 

525. Euphorbia versicolor (ireene. — TodosSantos. 

526. Euphorbia involuta Millsp. The specimens 
distributed under this name, at least the one which was 
sent the California Ax:ademy of Sciences is apparently 
identical with Palmer's No. 627 from Guaymas, 1887, 
distributed under the name B» pedictUifera Etigelm. var. 
linear i folia Watson. 

527. Euphorbia tomentulosa Watson. — La Paz. 

528. Euphorbia pbdiculifbra Engelm. — ^La Paz. 

529. Euphorbia blbpharostipula Millsp. Contr. U. 
S. Nat. Mus., i, 77. 

530. Euphorbia Comonduana Millsp. Contr. U. S. 
Nat. Mus., i, 77. 

531. Euphorbia dentata Michx. var. lasiocarpa 
Boiss. — La Paz. Con. U. S. Nat. Mus., i, 77. 

532. Euphorbia, sp. — San Jos^ del Cabo. 

533. Euphorbia, sp. — La Paz. 

534. Euphorbia, sp. — MiraHores. 

535. Euphorbia, sp.— ^San Jose del Cabo. 

536. Adelia, sp. ? — San Jos^ del Cabo. 

537. Phyllanthus CILIAT0-6LANDULOSU8 Millsp. — 
La Paz, Todos Santos. 

538. Phyllanthus acuminatus V^ahl.? A small tree 
•Zoe. i. 346. 
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with angled green branches seems to be this species. 
Seen only in the vicinity of Agua Caliente and Miraflores. 

539. PHVXrLAifTHUs POLYGONOiDBS Spreng. — SietTa 
de la Laguna.* 

540. PnYLLANTHUs. sp. — San Joso del Cabo. 

541. PiiYLLANTHUs, sp. — Sierra de la Laguna. 

542. Euphorbia (Anisophyllum) incbrta. Per- 
ennial (?) glabrous, branching from the base, forming 
tufts about 2 dm. high and as broad: leaves all opposite, 
thick, coriaceous, entire, oblong, obtuse-mucronate, un- 
equal at base, foldinj; face inward, 6-10 mm. long, on 
the upper pari ol the hr, inches equaling or exceeding the 
internodes; petioles about '4 the length of the leaves; 
stipules persistent, oblong, nearly as long as the petioles, 
unequally incised into 2-4 lobes, one of them occasionally 
swollen below the tip: involucres angular, solitary in the 
axils on pedicels about as long as the petioles ; lobes tri- 
angular-acuminate ; glands four (the place of the fifth 
being occupied by a lacinate process), stipitate, concave, 
nearly orbicular, entirely without appendage ; bracteola;, 
lacerate : styles very short deeply bilobed : capsule de- 
clined; seeds ecaninculate, round-ovate, smooth, white, 
the antrles obscure ; cot\ ledons. l-', the leriirlh and little 
broader than the railicle. — La Pa/ on the spit opj)osite 
the town, growing in clean sand which forms a coating 
for the apparently glutinous stems their entire length, but 
does not adhere to the leaves or flowers. 

543. SiMMONDsiA Californica Nutt. — La Paz. 

544. Jatropha canescens Moll. — Common at low 
elevations throughout the region. V^ariable in its pubes- 
cence and often glabrous. 

545. Jatropha coroata iMiill. — Common at the 
higher elevations of the interior mountains. 

"•zS, !. '346. 
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546. Jatropha angustidens (Torr.) — San Jose del 
Cabo. 

547. Jatropha spathulata. — San Jose del Cabo. 

548. Croton Californicus Miill. Arg. — San Jose 
del Cabo and probably the western shore to Alta Cali- 
fornia. 

549. Croton, sp. — San Jose del Cabo. 

550. Manihot Cartiiagknensis Miill. — Common 
about San Jose del Cabo. 

551. Bernardia Brandegki Millsp. — Common about 
San Jose del Cabo. 

552. Bernardia myrk\«folia Watson. — Sierra de 
la Lacuna. 

553. Bernardia, sp. Fruit only. — Comondu to San 
Jose del Cabo. 

554. Acalypha ai.iena. Annual, erect, slender. 
3—4 dm. high, minutely pubescent: leaves ovate-lance- 
olate, serrate, truncate at base, minutely punctate, nearly 
glabrous, 3—5 nerved, 2—6 cfm. long: petioles slender, 
nearly as long as the leaves; stipules minute, linear, 
deciduous: spikes terminal and axillary. 6 on slender 
peduncles, much shorter than the petioles; sepals canicu- 
late, and glandular on the back: 9 sessile, axillary ones 
short, terminal much longer; bracts punctate, loose, 
broadly ovate, 6 mm. long, serrate, acuminate or 2-toothed 
at apex, somewhat scarious at base: style filiform-dis- 
sected: capsule hispid above: seeds smooth, reddish- 
brown, the capsules of 1,2 or 3 upper bracts divided to 
the base into three separate indehiscent nutlets, which 
are pubescent and muricate : the cotyledons of these ab- 
normal cocci have the radicle inferior, the cocci being 
anatropous instead of the ovules. — San Jose del Cabo. 

555. AcAi.viMiA Cai.iformca Beuth. — San Jose del 
Cab'i. 
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556. Argvthamnia sERicoPHYLLA Gray. — Coiiected 
by Dr. Palmer at La Paz. 

557. Argvthamnia lanckolata Mull. Arg. — Col- 
lected by Dr. Palmer at La Paz. 

558. Argvthamnia sbrrata (Torr.) — San Jos^ 
del Cabo. 

559. Tragia nkpkt.^:k()i.ia Miill. — Todos Santos. 

560. RiciNUs COMMUNIS L. — San Jose del Cabo. 

561. Ficus Palmbri Watson. — San Jos^ del Cabo» 
sometimes bearing aerial rootlets. 

562. QuBRcus, sp. — Forming small trees about the 

summit of the Sierra dv la Lat^una, and not uncommon 
from Mirartores to the summit ot the Sierra de San Fran- 
cisquito. 

563. Qi'Kiu us, sp. — Extending from the summits of 
the Sierra de la Laguna to near the ocean at Todos San- 
tos, Miraflores, Agua Caliente, etc. It is a large tree. 

564. PopuLUs Frbmonti ? — San Jos6 del Cabo, To- 
dos Santos. 

565. Poi'LLUs MONTicoi.A Brandej^ee. Zoe, i. 274.* 

566. Salix lasiolbpis. Determined by Mr. Bebb. — 
Sierra de la Laguna. 

567. Salix Bonplanoiana HBK. var. — ^La Paz. 

568. PiNus cEMBRoiDES Zucc^^ommoH about the 

hiiih summits of the mountains. t 

569. M1CRO8TYLIS corvmbosa Watson. — High mount- 
ains. 

570. MicRosTYLis MONTANA Rothrock. — High mount- 
ains. 

571. MicROSTYLis, sp. — High mountains. 

*Gaiden and Foiest, iv, 330, pi. 56. 
tGuden and Forest, iv, jsa, pi. 59> 
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I 572i Spiranthbs madrbnsis B. & H.? The speci- 
mens are much larger than No. 1372 of Pringle's Mex- 
ican plants of 1886 and are verv young, not even bearing 
full grown flower buds. — High mountains ol the interior. 
^73. Habbnaria, sp. — High mountains. 

574. Habenaria, sp. — High mountains. 

575. Epipactis gigantba Dougl. — Sierra de la La- 
guna. 

Two species of Orchidacea* in mature fruit are unde- 
termined. 

576. PiTCAiRNiA, sp. — San Jose del Cabo. 

577. SiSYRiNCHiuM MINUS Engelm. — Sierra de la 
Laguna. 

578. SiSYRiNcmuM, sp. Near S. Calijornicu, — 
Sierra de la Laguna. 

579. Zepiiyranthes longifolia Hemsley. — Col- 
lected at Rancho Salado, but not found within the Cape 
Region. 

580. Agavb aurba Brandegee. — ^Todos Santos to 
La Paz. 

581. Agavk. sp. Flowers green with yellowish style 
and stamens. — Todos Santos, Santiago, La Paz. 

582. Bbhria tbnuiflora Greene. Leaves several, 
shorter than the scapes, slender, from a fibrous coated 
corm, 2 cm. in diameter, scapes erect, not tortuous, 
much exceeding the leaves, 3-5 dm. in height. Flowers 
red vrith dark purple tips, 15-18 mm. long, exserted 
anthers green, pedicels jointed below the flower. 

The specimens from which the original description was 
drawn had appart'iuly tlexuous stems, in these which are 
undoubtedly the same thing the stems are straight and 
erect. The genus is apparently nearest Brevoortia. also 
of a single species. In that genus the three tilaments are 
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adnate, but easily separable their whole length from the 

perianth, and alternate with the staminodia. In Behria 
the lower fourth ot the perianth is adnate to the stipe ol 
the ovarv , but easily separable from it. The saccate 
portion is not therefore basilar as in Hrevoortia in which 
the stipe is free. The basilar ••crown*" mentioned in the 
original description is not very apparent, the filaments 
being simply dilated at their point of union with the peri- 
anth. — ^Todos Santos, San Jos^ del Cabo to the summits 
of the high mountains. 

583. NoLtNA Bbldingi Bfaudegee, Zoe, i, 305. — 
High mountains of the interior. 

584. Yrcc A RAccATA Torr. var. — T. valiiia i^rande- 
gee is probably referable to some of the so-called varieties 
of this species. 

585. Yucca caniculata Hook.? Growing in the 
mountainous region. The leaves are thin in texture, two 
to four feet long, bending downward, usually entire- 
margined, bright green, and giving to the plant a resemb- 
lance to Nolina. The fruit is that of T. baccata and 
more or less beaked, maturing in January. The plants 
are two to ten feet hi^h and rarely branched. 

586. Co.\i.MELi.NA M niFLORA L. — Growiog along ir- 
rigating ditches of Todos Santos. 

587. CoMMBLiNA VtRGiNicA L. — San Jos^ del Cabo, 
Todos Santos. 

588. Tradesc antia crassifolia Cav. ? — San Jose del 
Cabo. 

589. Tradescantia venustula Kunth — San Jose 
del Cabo. 

590. TiNANTiA MOOBSTA. Branching, glabrous, i m. 
high: leaves elliptical-lanceolate, narrowed to a petiole, 
8-12 cm. long, 2-3>^ cm. wide, sparingly hirsute above. 
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j^labrous below and tinelv ciliatc (»n the margins; sheaths 
3— 4 mm. lon^r. ciliate, cupulate : cymes terminal or rarely 
a small axillary one ot 2-3 flowers, simple, scorpiod, 
8-10 cm. long, unilateral for about one-half its length; 
pedicels io-z2 mm. long: fruiting cal3rx, 10 mm. \on<r, 
the flowering much smaller : petals as long as the sepals : 
the three large stamens with glabrous filaments, the three 
smaller with bearded ones; anther cells nearly parallel* 
the connective broadest in the middle: capsule shorter 
than the calyx; cells 2-seeded. — Miraflores. 

591. Washin(;tc)M.\ Sonor.-k Watson. — La l*az. San 
Jost*. A species of W ashinj^tonia is abundant in the 
canons of the mountains and may be this one. 

592. Erythba ARCi ATA Watson. In fruit amon^ 
the high mountains. The palms were found abundant in 
the Sierra de San Francisquito and very few about the 
Sierra de laLaguna. 

593. Pi.sTiA Stratiotes L. var. spathulata (Mich. ) 

—San Jos('' del Cabo, 

The synonymy ot this wide spread species, is j^iven by 
Engler in Suites au Prodromus, vol. ii, O34-636. 

594. Lemna, sp. — Sierra de la Laguna. 

595. EciiiNODORUS ROSTRATUs Engelm. In standing 
water, San Josd del Cabo. 

596. PoTAMOCKTON. .sp. — Sierra de la Lacuna. 
59OI2. PoTAMOGETON sp. — Sierra de la Lacuna. 

597. Elbociiaris capitata R. Br. — San Jose del 
Cabo. 

598. Elbocharls palustris R. Br. ? — Sierra de San 
Francisquito. 

599. Cy PERLS, sp. — San Jose del (J a bo. 

600. Cyperus, sp. — Sierra de San Francisquito. 

601. Cypbru.s aristatus Rottb. — San Jost* del Cabo. 
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603. CvpBRUS, 8p. — San Jos^ del Cabo. 

603. Sciuri's pun(;kns \'ahl. — San Jose dt'l Cabo. 

604. Kriochloa punctata Hamil. — San Jose del 
Cabo.* 

605. Paspalum distichum L. var. littorals R. 
Br. — San Jos^ del Cabo. 

606. Panicum fasciculatum Willd. var. dissiti- 

FLORUM. — San Jose del Cabo, Todos Santos. 

607. Panicum sanguinale L. — San Jose del Cabo. 

608. Panicum barbinodb Trin. — Collected at La 
Paz by Dr. Palmer. 

609. Panicum colonum L. — San Jos^ del Cabo. 

610. Panicum Crc.s-(;alli L. — San Jost* del Cabo. 

611. Panicum paspaloiues Pers. — San Jose del 
Cabo. 

6z2. Orthopogon Humboldtianus Nees. — Mira- 
flores. 

613. Setaria pauciseta V'asey 191 Palmer's Mex- 
ican Collection, 1S85. — San Jose del Cabo. 

614. Si;taria glauca Beauv. var. L/Evigata Chap. 
— San Jose del Cabo. 

615. Setaria CAUDATA R. & S. Growing tall among 
bushes. — San Jos^ del Cabo. 

6r6. — Cenchrus Palmeri Vasey. — CoHlected at La 

Paz by Dr. Palmer. 

617. Cknciirus TRIBULOIDES L. — San Jose del Cabo. 

618. y^GOPOGON GRACILIS Vasey. — Sierra de San 
Francisquito. 

619. Manisuris granularis Swartz. — Sierra de San 
Francisquito. 

'The gnsaes were detennined by Dr. George Vasey. 
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620. Trachypogon polymorphus Hook. — Sierra de 
San Francisquito. 

621. Hbtbropogon AcuMiNATUs Trill. — Sierra de 
San Francisquito. 

-622. Hbtropogon contortus R. & S. — San Jose 

del Cabo. La Paz. 

623. Andropogon melanocarpus KU. 

624. Amdropooon hirtiplorus Kunth. — Sierra de 
San Francisquito. 

625. Aristida ScHBiDiANA THn. — Sierra de San 

Francisquito. 

626. Aristiha Orcuttiana Vasev. — Todos Santos. 
San Jose del Cabo. 

627. Aristida Californica Thurber, var . glabrata. 
Ditfers from the t3rpe in its larger size, more spreading ' 
and branched habit and shorter awned flowering glumes, 
yet appears to be too near for a new species. It has the 
awn jointed to the glume. — San Jos^ del Cabo, Todos 
Santos. 

628. Aristida dispersa Trin. — Collected at La Paz 
bv Dr. Palmer. 

629. Aristida tbnuis Kunth. — San Jos^ del Cabo. 
6'^o. MuHLBNBBRGiA GRANDis Vasev. — Sierra de San 

Francisquito. 

631. Mt'HLENBERGiA DEBiLis Trin. — Dr. Palmer at 
La Paz. 

632. pBRiEiLEMA CRINITA Presl. — Sierra de San 
Francisquito. 

633. Si»OR<^BoiA s Wrightii Thurb. ? Specimens loo 
old. San Jose del Cabo. 

634. Chloris elegans HHK. — Dr. Palmer at La 
Paz. 
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635. BouTELouA I'oi.Y.sTACHVA Bcnth. A form. — 
San Jose del Cabo. 

636. BouTKLOUA RACEMOSA Lag. — San Jose del Cabo. 

637. BouTELOUA HiRSUTA Lag. — Sierra de San Fran- 
cisquito. 

.638. BouTBLOUA OLioosTACHYA Torr.? Too young. 
^-San Jose del Cabo. 

639. BoUTELOUA BKOMOIOES Lag. — Miratiores. 

640. BouTELOUA ARISTIDOIDB8 Thurber. — San Jose 
del Cabo. 

' 641. Elbusinb Indtca Gaert. — San Jos^ del Cabo. 

642. Dactylot^nium ^•L<ivi*TiAcuM Willd. — San 
Jose del Cabo. 

643. Rhachidospkrmum Mexicanum Vasey. With 
good specimens of the male plant I see no reason to think 
this youvea of Fournier. — In the sand along the coast. 
Todos Santos, San Jos^ del Cabo, La Paz. 

644. DiPLACHNE iMBRicATA Thurb. — Collected by 
Dr. Palmer at La Paz. 

645. Dii'LAciiNH Rram)K(.i;i X'asey. Older than the 
specimens of 1889 — the branches rettexed. — San Jose 
del Cabo, Todos Santos. 

646. Arundo donax L. — Probably introduced, but it 
is difficult in some places to determine, as in Texas and 
New Mexico along the Rio Grande. — San Jose del Cabo, 
Todos Santos. 

647. MoNANTHOCHLOB LiTTORALis Engelm. — La 
Paz. 

648. Eragkostis spicata Vasey. — San Jose del 
Cabo, Todos Santos. 

649. Eragrostis major Host. Variety. — San Jose 
del Cabo. 

650 Eragrostis ciliaris L. — San Jose del Cabo. 
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651. ERAiiKosTKs ciLiARis L. var. PATENS Chap. 

San Jose del Cabo. 

652. Eragrostis Purshii Schnid. — Collected by Dr. 
Palmer at La Paz. Cont. U. S. Herb., iii, 78. 

653. PoLYPODiUM PLBBiuM Schl.* The form with 
obtuse segments like Parry & Palmer's No. 973 from 

San Luis Potosi. Except for the scales on the frond this 
has very much the look of J^. vulgarc. — Sierra de la 
Laguna. 

654. PoLYPODiUM PLEsiosoRUM Kunze i A single 
frond, not very typical of this species, but better placed 
here than elsewhere. — High mountains of the interior. 

655. GvMNOGRAMME TRIPOLI ATA Desv. — Growing ia 
the hedges at Todos Santos. 

656. NoT!ir)i..+:N A NiVKA Desv. A large and stout 
form like some trom Chiapas collected by Ghiesbrecht. 
— Sierra de la Laguna. 

657. NoTHOLiSNA CANDIDA Hooker. — Sierra de la 
Laguna. 

658. NoTHOLiCNA FBRRUGiNRA Hooker. — Sierra de 
la Laguna. 

659. No nioL.'ENA Lemmom D. C. Eaton. — Todos 
Santos, La Paz. 

660. Cheilantiibs Pringlei Davenp. — ^The speci- 
mens differ from the type in having longer fronds with 
more distant pinna*, and the pinnules oblong rather than 
ovate. The fronds, too, are rather less scaly along the 
rachises. Possibly they should be described as a dis- 
tinct species, but some of Palmer*s specimens from Chi- 
huahua (No. 116 of 1885) seem to connect them with 
the original form trom Arizona. — Canons along the base 

* The deteraiination of the ferns and the aocompanyiog notes ue by Prof,/ 
D. C. Eaton. 
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ol the mountains and in the hills about Todos Santos and 
San Jose del Cabo. 

661. Pell^a MAR6INATA, var. PYRAMiDALis Baker. 
Sierra de la Laguna. 

662. PsLLiSA TERNIFOL.IA F6e. Very tine and large 
specimens. — Common in the Sierra de la Laguna. 

663. Pkll.^=:a Si:i:manni Hooker. The form with 
broad pinnules, like Palmer's No. 226 of 1887, irom 
Guaymas. — Foothills near Agua Caliente. 

664. AoiANTUM coNCiNNUM HBK. — Sierra de la La- 
guna. 

665. Adiantum Capillus- Veneris L. — A single 

ralluM" lar;^e frond, the pinnules like those of examples 
troni Santa Barbara, not much lobed. — Sierra de la La- 
guna. 

666. AspLENiUM BLBPHARODES D. C. Eatou, Zoe, 
197. — Sierra de la Laguna. 

667. AsPiDiUM PATENS Swartz. — Summit of the high 
mountains. 

668. AsiMDii M Mexic ANLM Presl. A form with nar- 
row segments, the same as that gatliered in the Iluachuca 
mountains of Arizona, Lemmon in 1882, and in Jalisco 
by Palmer and by Pringle. — High mountains. 

669. WooDSiA Mexicana F^. This has the indu- 
sium cleft into a few broad segments, but much more 
delicate and evanescent than in H^. obtusay which it some- 
what resembles in the sliape of the fronds. — High mount- 
ains. 

670. Aneimia iiirsuta Swartz. This has also been 
collected by both Palmer and Pringle. — Mountains. 

671. Ophioglossum vuLGATUM L. The Ordinary form 
of the North Temperate Zone. — Common in the high 
mountains. 
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672. Ski.a<;inkm.a rupkstris Sptin<;. A lonj^ aful 
slentltT, braiichinj^ form, the stems sub-terete; leaves 
gradually narrowed into the straij^ht terminal seta; cilia 
15-20 each side of the leal. It is the same as Palmer's 
No. 92 from San Miguel, Chihuahua. — Growing in the 
mountains. 

* 673. Sblagikblla cuspid ATA Link. — Common in the 
mountains. 

674. IsoETBs Mbxicana Underw.* — Sierra de la Lar- 

guna. 

675. PoLYTKicHUM piLiFERi'.M Schieb.? — In the high 
mountains. 

676. Wbbera longicolla Hedw. High mountains. 

677. CYLmOROTHBCIUM CLAOORRHIZANS ScMmp. 

High mountains. 

678. Fi.MBRiARiA KcniNKLLA Gottsche. — Mountains. 

679. Anthoceros L.^vis L. — Mountains. 

Encelia eriorephala Gray and ffesperocailis undulata 
Gray, credited to Cape St. Lucas in a previous paper, 
do not <ipj)r.ir to i)eloii^ to the rej^ion. It is probable that 
there was some contusion ol labels. 

No. 179 of Palmer's Guaymas collection, which was 
described by Dr. Watson from imperfect material, grows 
commonly at lower elevations, in the Cape Region, but 
female flowers and perfect fruit have not yet been ob- 
taineil. It flowers April-Mav, and although an abund- 
ance of the male flowers ha\ e been sent by correspondents, 
they seem unable to Hnd the female. 

Several plants are not included in the above list, hav- 
ing been collected in a state which does not admit of even 
generic identification. 

* Thb and the following species were determined by Prof. L. M . Under wdod. 
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ON THE PROTHALLIUM AND EMBRYO OF MARSILIA 

VESTITA. 

BY DOLlil-AS HOUGHTON CAMPBELL. 

In studyihg the evolution of the higher cryptogams, 
perhaps the most striking peculiarity noticed is the pro- 

p-essive reduction of the sexual ^feneration. This has 
evidently gone on alon<x several ilistinct lines, and has 
resulted in at least one of them in the production of seed- 
bearing plants (spermaphytes) , or as they are more popu- 
larly called, phanerogams. Whether or not all the sper- 
maphytes have had a common origin it is not the purpose 
of the present paper to discuss. 

As we survey the great group of Pteridophytes we 
find remnants among our living flora of four groups 
where the preliminary step toward the formation of seeds 
has been taken, but there is strong reason to believe that 
in two, at least, of these, the process has not gone any 
further. This preliminary step is heterospory or the 
formation of two sorts of spores, large and small, giving 
rise respectively to female and male prothallia. These 
are very much reduced, and sometimes almost completely 
included within the spore. 
Among living Pteridophytes, as already stated, are 
)ur groups in which heterospory is present, viz; Mar- 
icese, Salviniacese, Selaginelleje, and Isoetese, all of 
h are represented in the flora of California. It is 
Se first of these that we have to deal here. 
Marsiliaceae, including the two genera Marsilia 
aria, . are widely distributed species occurring 
-I and temperate regions of nearly the whole 
* plants are remarkable for the extraordinary 

[ 1 j April 19, 1892. 
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rapidity with which the germination takes phice. and, in 
Marsilia. for the length of time that the spores retain their 
vitality. For studying the germination, species which 
grow where they become entirely dried up after the spores 
ripen, are best. Species like M, guadrifoliaj which is 
strictly aquatic, are more difficult to germinate. M, vesiita, 
the common species of California, has proved a most 
satisfactory form for study. Through the kindness of 
Mrs. Brandegee a plentiful supply of ripe fruits of this 
species was placed at my disposal, and it was possible 
for me U) trace the development ot the prothallium and 
embryo in a most satisfactory manner. 

The earliest works on the Marsiliaceiv are extremely 
imperfect and will not be further referred to. Hofmeis- 
ter* was the tirst to recognize the real affinities of these 
plants, but his accounts leave much to be desired. The 
first account that was in any sense complete was that of 
IlansteiUft which threw a good deal of light on the de- 
velopment of both the prothallium and embryo, but in 
regard to the former was very far from correct. Owing 
to his methods of treating the delicate prothallium with 
potash and other clearing agents, much ot the structure 
was destroyed, and very erroneous con^'lusions were 
reached. Later, Arcangeli t and Sadebeck § corrected 
some of the worst mistakes, and the writer |! later, with 
the aid of more perfect modern histological methods, was 

• Hofmetster. The Higher Cryptogami.!, pp. 325-327. 

t Hanstein. Die rtcfruchtung und Entwicklung der GaUung Marsilia (J ahr- 
buch fiir ^Vi>.5.. Hot. 18651. 

tArcangeli. .Sulla I'ilularia e .Salvinia (Nuovu Oiutnalc botanico Italiano, 
vol. viii, 1876). 

(Sadebeck, in Schenck's Handbuch dcr Uotanik, vol. i, p. 238. 

ICampbell. The developmeot of Pilularia globulUSera (Annals of Botany, 
vol. ii. No. viii, Nov^ 1888. Campbell— Einige Notixen ftber die Keimuag von 
Manilla .Kgypttaca — Ikrichte der Deutschen botaniaehen Gesellschaft, 1888. 




L kju^ jd by Google 



MARSILIA VESTITA. 



able still turther to advance our knovvledjje of the early 
stages. Still there were several points in regard to Mar- 
silia that were obscure, especially the first divisions in 
the prothallia, and these it was possible to clear up by a 
study of the material at my disposal. 

THK FRUIT. 

The sporangia of the Marsiliaceas are formed within 
peculiar ** fruits " which are modified segments of 

the leaves, bearing much the same relation to the 
sterile portion thai the tortile segments of the leaves of 
Botrychiiim or Osnninda ilo to the sterile ones. These 
sporocarps in M. vestita (pi. iii, fig. i ). are bean shaped, 
very hard bodies, about five mm. in length, and attached 
to the base of the petiole. They are more or less hairy, 
whence the specific name. These fruits open sponta- 
neously when perfectly ripe, if placed in water, but the 
process is comparatively slow and may be hastened by 
cutting away enough of the hard outer shell of the fruit 
to expose the yellowish inner tissue. This latter is of a 
mucilajBfinous nature, and on the absorption of water 
swells up enormously and causes the two halves of the 
fruit to separate as two valves. The gelatinous inner 
tissue of the fruit continues to expand as more water is 
absorbed, and finallv forms a long worm-shaped body, 
sometimes eight or ten cm. in length. To this are at- 
tached the sori. each surrounded by a sac-shaped in- 
dusium, in which the sporangia are closely packed (pi. 
Ill, fig. 2). Both sorts of sporangia occur in the same 
sorus. Each macrosporangium contains a single very 
large inacrospore; the microsporangia numerous much 
smaller microspores. If care is taken in opening the fruit, 
the indusium remains intact for several hours, and this 
was found a great help in the study of the microspores, 
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as the whole sorus could be handled, and imbedded, and 
sections made, which would, of course, have been out 
of the question were the microspores allowed to become 
entirely separate. Gradually, however, the walls of the 
indusium soften and most oi the spores are forced out 
into the water by the swelling of the mucilaginous matter 
that surrounds them. 

The structure of the fruit and the development of the 
sporangia and spores have been exhaustively studied by 
Russow,* and it is only necessary ta state here that up to 
a late stage of development, the sporangia and spores 
develop alike in the two sorts of sporangia, but that later 
in the macrosporanjrium one ot the younjr spores finally 
throws at the expense of the others, which are gradually 
absorbed by it in its growth, and llnally fills the whole 
sporangium. In the microsporangium, all of the original 
sixty-four spores come to maturity. 

In studying the spores they were first treated for about 
two hours with a i per cent, aqueous solution of chromic 
acid, and after repeatedly washing in distilled water to 
remove as much of the acid as possible, were gradually 
brought into 95 per cent, alcohol where they were allowed 
to remain until wanted. By this means the acid was com- 
pletely removed, and they stained readily with cochineal 
or carmine solution, which will not act satisfactorily if 
anv acid is left in the specimens. After staining with 
alum-cochineal, the specimens were dehydrated, imbedded 
in parafhne, and cut with a Minot microtome. Before 
finally mounting, they were further stained on the slide 
with Bismarck brown (in 7opercent. alcohol) and mounted 
in Canada balsam. Specimens thus treated show very 
beautifully all the details of cell-division, and enabled me 

'Rnssow. Histologic und Entwickelttogsgcschichte der Sporenfrucht von 
Maisilia. Dorpat, 1871. 
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to determine with great precision every step in the forma- 
tion of the prothallium and embryo. 

THE MICROSPORES AND MALE PROTHALLIUM. 

The microspores of M. vesiita are globular cells about 
.075 mm. in diameter. The outer wall is white and sui- 
ticiently transparent to allow the contents of the spore to 
be dimly seen through.it. Its surface presents a punctate 
appearance, and at one point there are three lines which 
meet each other at equal angles and mark where the 
spore was in contact with its three sister-spores in the 
mother-cell (pi. iii, fig. 3). Lying close to the inner sur- 
lacc ol the wall may be clearlv seen numerous distinct 
starch granules, and in the center the micleus is vaguely 
discernible: C()\eringthe outside ot the spore is a thin 
structureless mucilaginous layer, which, however, is scarce- 
ly perceptible in microtome sections. 

Sections through the ungerminated spore show that the 
wall is thick and has several distinct layers. The inner- 
most is thin and delicate, and is probably composed of 
cellulose. The second is thicker and more or less cuti- 
cularized, and the outer wall (epispore) is thick and ap- 
parently composed of prismatic rods placed close to- 
gether (pi. Ill, figs. 5 and 6). A surface view of the 
epispore shows that it is the ends of these prismatic rods 
that give the punctate appearance already noted. This 
outer coat mav be easilv removed by mounting the fresh 
spores in a drop of water and covering with the ordinar)'^ 
cover glass, which is then rubbed carefully to and fro. 
The smooth, colorless and semi-transparent exospore is 
then seen, but it is not possible to get a satisfactory view 
of the interior of spores thus treated. In the later stages 
by boiling upon the slide, -especially if a little potash is 
added to the water, the exospore may be ruptured, and 
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with ciire. the voun^ prothallium surrounded only by the 
transparent endospore. rnay be hberated ; but it is so 
delicate, and the walls are so swollen by this process, 
that the study of their arranj^enient is exceedingly dif- 
ticult, and it was found necessary to devise some means 
by which the spores could be sectioned. This was finally 
accomplished by taking the whole sorus and imbedding 
it. Of course, by so doing it is impossible to regulate 
the direction in which the sections are made, but the 
number of spores is so great, that some of them are al- 
most certain to show satisfactorily the desired stages. 

Occupying the center of the spore is a large and dis- 
tinct globular nucleus. Usually one or more nucleoli are 
present, and the chromatin seems to be fairly abundant. 
The cytoplasm shows a more or less reticulate arrange- 
ment, as if there were large vaculoles which are dis- 
tributed pretty uniformly throughout the spore. Granules 
of various sorts are abundant, some of them, especially 
near the periphery, being the large starch granules al- 
ready referred to, the others being apparently of albumi- 
nous nature (pi. iii, fig. 4). 

The first divisions occur under proper conditions in 
about an hour after the spores are placed in water. Pre- 
vious to this the nucleus enlarges somewhat and passes 
to one side, usually the side opposite the apex, and the 
granules of the protoplasm accumulate near the center 
of the spore, leaving a more or less clearly deli ned /one 
in which the granules are much less numerous. The 
central granular mass, however, has running from it lines 
of granules extending to the periphery of the spore (pi. 
Ill, tig. 7). 

The tirst wall divides the spore into two very unequal 
cells, the smaller containing but little granular contents, 
and representing the vegetative part of the prothallium. 
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the upper is the mother cell of the antheridium (pi. iii, 
fip. 8). The size of this vegetative cell (.v) varies a 
^'(lod deal in different cases. In the earliest accounts of 
Marsilia this cell was overlooked, but Sadebeck * de- 
monstrated it later. In Pilulariat there is in addition a 
smaller one that is trequently found. The next division 
differs in different cases, but usually is effected by a wall 
approximately parallel to the first one, but more or less 
concave upward, being in fact the honiologue of the tirst 
funnel-shaped wall found in the antheridium of the Poly- 
podiacese (pi. iii, fig. 9), and the lower cell, which has 
very little granular contents, corresponds to the lower 
ring-cell of the wall of the ordinary fern antheridium. 
Sometimes, however, the antheridium mother-cell divides 
at once by an oblique wall into two nearly equal cells, 
which indicate the position of the two groups of sperm- 
cells found in the older antheridium. In no case ob- 
served was there certain indication of the formation of a 
perfect dome-shaped wall in the upper cell ot the anthe- 
ridum such as occurs regularly in the homosporous lep- 
tosporangiate ferns, and also, as a rule, in the nearly re- 
lated but less specialized Pilularia. 

The formation of this wall seems to have been partially 
lost as a result of the extremely rapid development of the 
antheridium, and the separation of the groups of sperm- 
cells takes place by the formation of cells, cut off in 
a more or less irregular manner from the periphery of 
the two cells into which the upper cell of the antheridium 
is at tirst divided. The cap-cell, at the top of the anthe- 
ridium (pi. 111. tig. 13, li) is almost always j)lainly visible, 
so that the only diflerence between the normal develop- 

*Sciienk's Handbudi, vol. i, p. 2^8. 
tCampbell, 1. c. p. 238. 
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ment of the antheridiutn of Marsilia and that of the or- 
dinary Polypodiacece, is -in the imperfect development of 
the dome-shaped cell by which in- that ^roup the central 

cell of the antheridium, from which the vsperm-cells later 
arise, is at once completely sei)arated Ironi the outer wall 
of the antheridium mother-cell. 

In Marsilia the contents ol the central cells show a dis- 
tinct separation into a granular inner and a nearly trans- 
parent outer part, and the boundary between the two is 
often sharply marked before any actual division has taken 
place (pi. in, fig. 12). 

From the two ceUs into which the central part of the 
antheridium is now divided, a varying number of sterile 
cells are cut otf , which are transparent, and more or less 
completely surround the two central cells which are at 
once distinguished by their densely granular contents. 
Not inirequently (pi. 111. rigs. 17 and 18), a sterile cell is 
formed between these, completely separating them, and 
extending entirely across the antheridium. Sometimes, 
as in the cases figured, this is followed bv two walls 
formed simultaneously that run parallel with the outer 
wall oi the antheridium, and reach to this central sterile 
cell. In such cases, a cross section of the two cells 
which are to give rise to the sperm-cells is very sym- 
metrical and nearly semicircular in outline. This re- 
gularity^', however, while very frequent, does not always 
occur, and the peripheral cells may be cut off apparently 
without any regularity (pi. jii, fig. 19). After the sperm- 
mother-cells are differentiated, however, the divisions in 
them slu)w great regularity. Each one divides into two 
nearly equal cells by a yertical wall (pi. in, fig. iS), and 
this is then lollowed by a horizontal wall. The next 
di\ ision is v ertical, and each of the resulting eight cells 
then divides once more, making sixteen in each group of 
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sperm-cells, or thirty^two in the whole antheridium. The 
whole division in M. vestiia may be completed within 
about seven hours from the time the spores are placed in 
water, and the formation of the spermatozoids begins 
about an hour later and appears to require about four 
hours tor its completion. 

The full-grown prothallium (pi. iii, hg. 20) appears 
very different when seen from different sides. A median 
vertical section, passing through both groups of sperm- 
cells, shows usually the small vegetative cell (x) , above 
this the broad basal cell of the antheridium (ivf), and 
above this the two clearly marked oval groups of sperm- 
cells, sometimes in contact, sometimes separated by a 
sterile cell, and separated from the outer wall of the an- 
theridium by the lateral sterile cells (/) and the cover 
cell It a vertical section is made at ri^lit angles 

to the one just described, only one of the groups of 
sperm-cells will be seen, and the lateral peripheral cells 
appear much broader (pi. iii, tig. 20, h). A cross section 
of the antheridium shows the two symmetrical groups of 
sperm>ce11s, as shown in fig. 20, c. 

The walls of the sperm-cells are exceedingly delicate, 
but perfectly evident, especially when the contents are 
contracted, a case that happens very frequently, especially 
after the spermatozoids begin to form. 

In the early stages of the prothallium and antheridium, 
the nuclei are large and very distinct but with compara- 
tively little chromatin, so that although dividing nuclei 
were often met with, the figures were verv small and not 
easily studied. In the sperm-cells, previous to the forma- 
tion of the spermatozoids, the luiclei are less readilv 
seen, owing to the readiness witli which the cytoplasm 
taices up stains, and consequently Marsilia does not afford 
a very satisfactory subject for the study of the develop- 
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ment of the spermatozoids, and this point was only ob- 
served in a very casual way. Nothing was observed, 
however, which pointed to an3rthing peculiar in their 
origin. As in other cases observed, the body of the 

spermatozoid is derived from the nucleus of the sperm- 
cell by its direct change in form. It first contracts on 
one side and forms a thick curved band (pi. iii, fig. 21 ) 
which then lengthens out and becomes thinner and many 
times coiled until it has assumed the corkscrew iorin of 
the full-grown spermatozoid. The cilia and the vesicle 
which is attached to the hinder end are derived from the 
c3rtoplasm. 

When the antheridia are ripe, which ordinarily takes 
place in about twelve or sixteen hours after the spores are 
placed in water, the cells forming the walls become very 
much distended by the rapid absorption of water, and in 

consequence of the pressure from within the exospore 
breaks open along the lines of the three radiating ritlges 
at the apex, and the upper swollen cells of the antheridia 
protrude through the opening. Finallv the peripheral 
cells are torn apart, and the sperm-cells with the con- 
tained spermatozoids are discharged. The walls of the 
sperm-cells are soon completely dissolved and the sper- 
matozoids are thus set free. 

The spermatozoids of Marsilia are distinguished from 
all others by the great number of coils in the spiral body. 
In the species under consideration there may be thirteen 
or fourteen. In the active condition (pi. iii, tig. 22, a) 
the coils are close together and the lower coils much 
wider. When the movements begin to slacken, or when 
the bodv is held in the nuicilaii'inous matter about the 
macrospore, the spiral often becomes much elongated 
(pi. 111. fig. 22,/)). The very numerous long cilia are at- 
tached mainly to the lower coils, and the upper pointed 
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end seems to be quite free trom them. When the sper- 
matozoid escapes from its mother-cell there is attached, 
as in other spermatozoids. a delicate vesicle (r) con- 
taining more or less granular mitter. Some of the 
granules are starch, others seem to he albuminous. This 
vesicle usually becomes detached when the spermatozoid 
is held in the mucilaginous matter about the macrospore 
where they accumulate in very large numbers, hundreds 
often being visible about a single macrospore. Evidently 
this mucilaginous matter exercises an attraction apart 
from that thrown out by the ripe archegonium, as 
they collect about the macrospore lonj^ before the 
archegonium has opened. In studying them, they were 
killed with a drop of weak osmic acid about '4 percent., 
and then stained with a little gentian-violet. In this way 
they may be killed instantly without any distortion and 
the cilia rendered very distinct. 

If we compare now the antheridium of Marsilia with 
that of the other Filicine.T we find, as might be expected, 
the nearest affinity with Pilularia, from which it differs 
mainly in the less perfect development of the dome- 
shaped wall in the antheridium mother-cell, and the more 
distinct separation of the two groups' of sperm-cells, 
which, as we have seen, are here remarkably distinct. In 
Pilularia these remain distinguishable up to the time that 
the antheridium is ripe, bui this is less marked than in 
Marsilia. In the Polypodiacea', which are the nearest 
among the homosporoiis ferns to the Marsiliace.'e. this 
division is indicated in the early stages ol the anther- 
idium, but is tinally lost. 

THE MACROSPORE AND FEMALE PROTII ALLIUM. 

The macrospore of Marsilia is the most specializeil 
found in the Pterid<3phvtes. This is true both of the 
peculiar wall, which however it shares with the nearly 
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related PUularia» 9iid the segregation, even in the un- 
germinated spore of the protoplasm which is to form the 
prothallium. The spores are very large ellipsoidal cells, 
about .425 \ .750 mm. in diameter. They are ivory white 
in color and covered with a slimy mucilaginous coating of 
considerable thickness. The upper end of the spore has 
a heniispherical protuberance covered with an evidently 
thinner br<nvnish membrane, and it is the prolophisin 
within this that alone j^ives rise to the young ])rothalhum. 
In cross sections it is plainly seen that the upper end ot 
this proturberance shows three radiating lines correspond- 
ing to those at the apex of the microspore, and like them 
indicates where the spore was in contact with the three 
sister-spores in the mother cell. 

Sections of the ungerminated spore (pi. iv, fig. i), 
show structures very like those in the microspore but 
more strongly developed. The most noticeable differ- 
ence is in the distribution of the contents. Instead of 
having these unitorm as in the microspore, here the pro- 
toplasm tilling the prolurberaiice at llu- top is finely 
granular and tree lr<jm the large starch grains that occur 
in the body ot the spore. This dense protoplasm, too, 
colors strongly with various staining agents, and the line 
ot" demarkation is abrupt. The nucleus of the spore is 
situated in the center of the apical protoplasm which, 
however, is not separated by a membrane from the body 
of the spore. The nucleus is more or less strongly flat- 
tened, but this is exaggerated when the protoplasm at 
the apex has contracted, as it often does during the pro- 
cess of imbedding. The protoplasm of the body of the 
spore is arranged reticulately and probably in the living 
spore contains vacuoles and oily matter which is re- 
moved in the process ot imbedding. Granules of various 
sizest partly albuminous, and partly starch, are abundant. 
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The grains of starch are especially large and conspicuous. 
The wall of the spore shows much the same structure as 
that of the microspore, but the peculiarities are more 
marked. The epispore is especially well developed and 
differs mainly from that of the microspore in the prisms 
of which it is composed being in close contact and 
appearing in surface view as polygonal areas in close 
apposition. Outside of the epispore proper the struc- 
tureless mucilaginous outer epispore forms a more or 
less conspicuous layer. It stains deeply and is especially 
developed toward the upper part of the spore. This 
layer is not shown in figures i and 12. 

A very full account of the structure of the cell, as well 
as their development, is given by Strasburger.* 

The development of the female prothallium is some- 
what slower than that of the male, and ordinarily takes 
fifteen to twenty hours for its completion, although if the 
temperature is high it may be completed in somewhat less 
time. 

The first sign of germination is an increase in the size 
of the hemispherical mass of protoplasm at the ape.x of 
the spore, and the boundary between it and the body of 

the spore becomes somewhat less decided (pi. TV, fig. 2). 
At the same time the nucleus becomes more nearlv il\o- 
bular, and its contents, which in ihv uii^erminated spore 
appear almost uniformly granular, become somewhat dil- 
ferent. The granules become larger, and some of them 
stain more deeply, showing them to be chromatin bodies 
(pi. rv, fig. 4), At no time, however, is the amount of 
chromatin large. The first division was not observed in 
any spores that had been in water for less than two hours, 
and probably very seldom occurs sooner than this. Usually, 



'Strasburger. (jber den Uau iind Wachsthum dcr ZellhaQte, pp. 123-133. 
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but not always, the first wall cuts otT the papilla at the 
top ot the spore from the cavit\- below (pi. iv, fig. 5). 
The nuclei ol the two cells are very unequal in size, the 
lower one being much smaller. Both are strongly flat- 
tened and the division wall is very convex, and a small 
part of the fine granular protoplasm of the papilla is usually 
cut off from below and remains in the lower cells. The 
lower large cell takes no further part in the formation of 
prothallium and remains with very little change until after 
the fertilization of the archegonium. 

The next division in the upper cell is usually a nearly 
vertical wall which cuts off a small peripheral wall (pi. 
IV, figs. 6 and 7), and this is followed later by usually two 
similar ones (fig. 10. ii and iii), which, with the first 
formed enclose a large central cell, the mother-cell of the 
archegonium. On comparing this stage with the same 
one in Pilularia, we find that in the latter the periph- 
eral cells are not formed until a second wall, parallel to 
the basal wall is formed, and, as a rule, but two walls are 
formed instead of three in the cutting off of the arche- 
gonium mother-cell. That this difference is not essen- 
tial, however, is seen from the fact that occasionally in 
Marsilia the basal cell is formed before the peripheral 
cells are all cut off (pi. iv, fig. 9). 

A variation occasionalh'' met with was the cutting oft' 
of a lateral cell l>efore the separation of the prothallium 
from the bodv of the spore. 

Generally, helore the second peripheral is cut oft. tht- 
first formed one has already divided by a vertical wall 
into two small parts (pi. iv, fig. 7). At this stage the 
prothallium, exclusive of the body of the spore, consists 
of a large central cell, the mother-cell of the arche- 
gonium (fig. 10, o)f and three peripheral cells (p) which 
have undergone more or less further division. The 
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archej^onium mothfr-cell behaves in all respects like that 
of the ordinary ferns. It divides first into a lower or 
basal cell, which forms later a single layer of cells, 
separating the central cell of the archegonium from the 
spore cavity, and a much larger upper one which forms 
the archegonium proper. The basal cell divides into two 
nearly equal ceUs, and each of these by a similar wall, 
so that a cross section of the base of a prothallium of 
about seven hours (fig. 10, d) shows this cell divided 
into nearly equal quadrants. While this division is pro- 
^ressinii iu the basal cells, the peripheral cells are also 
dividinjr bv both vertical and horizontal walls, but onlv 
in two planes, so that the central cell is invested on all 
sides by a single layer of cells. These contain small but 
distinct nuclei and more or less granular contents, and 
after fertilization develop more or less chlorophyl. 

From the top of the central cell is now cut off a shal- 
low cell which later divides into four by two cross walls, 
very much as the basal cell divides, and this forms the 
be^nnin^ of the neck of the archegonium (pi. iv. fijr. 
II. //). Thesf cells do not at first project, but a little 
later increase somewhat in si/e and each becomes divided 
by an oblique wall into two cells, of which the upper ones 
become strongly turgescent and project in the form of a 
papilla beyond the ruptured exospore, which is broken 
through at about this stage (pi. iv% fig. 12). About the 
same time that this division takes place in the next cell, 
a small cell is cut off from the central cell, and forms the 
next canal cell (Bg. 12, c), and very soon after a second 
smaller one (fig. 13, b)^ and very soon aft^r this the con- 
tents of the central cell contract to form the ejj^. and its 
walls as well as those of the canal cells become disor- 
ganized. The e;j^<^ at this sta;^e shows a clear space at 
the top, the receptive spot (U^. 13, / ), and the nucleus 
although distinct is unusually small. 
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The opening of the archeo;onium is brought about by 
the swelling of the neck cells combined with the pressure 
exerted bv the swollen mass produced bv the disintegra- 
tion of the canal cells, which are forced out more or less 
completely as the archegonium opens, and thus a channel 
is formed down to the egg. 

Owing to the small amount of chromatin in the egg 
nucleus, and the strong staining of the cytoplasm, it was 
found impracticable to attempt a careful study of the 
fertilization. 

The mucilage about the spore often forms a sort of 
funnel-shaped cavity above the archegonium, and in this 

and the surrounding mucilage the spermatozoids assemble 
in immense number, and as soon as the archegonium 
opens they collect in such numbers about it that its open- 
ing is often completely choked up. Several of the Hrst 
comers usually succeed in penetrating to the central cell, 
but probably as in other cases where this has been care> 
fully studied, only one enters the egg. Here it soon 
unites with the egg-nucleus, which has in the meantime 
increased in size and moved towards the receptive spot. 

As soon as fertilization is effected the egg secretes a 
membrane about itself, which effectually prevents the 
entrance of other spermatozoids. At the same time the 
inner membranes of the neck .cells assume a dark brown 
color. With the first division in the fertilized egg, a 
division begins in the cells of the prothallium, which 
changes the single layer of cells enveloping the egg into 
a double laver, except in the basal cells which undergo 
no further division (pi. iv, hgs. 15 and 16). The lower 
may divide further so that here the prothallium may be- 
come several cells thick, and the surface cells may grow 
out later into root-hairs. 



Digitized by Google 



MARSILIA VESTITA. 

TlIK EMBRYO. 



199 



The embryo was very carefully studied by Hanstein,* 
and as his account is in all important particulars correct, 
I shall simply <^i\ e here a brief sketch of the earlier 

divisions, as only a ft* \v minor differences were noted be- 
tween J/. I'csititi and J/. >(i/i (Uri.\\ which was the species 
niaitilv sluilied hv Hanstein. 

rtii' first division of the terlilizeil ei^^ takes place 
probably within two or three hours alter the entrance ol 
the spermatozoid, but I have no exact data on this point. 
Hanstein says that in the case of M. ^alvatrix about 
twelve hours elapse before the (irst division, but in J/, 
vesiita the time is certainly much shorter. The lirst wall 
is a vertical one and divides the embryo into two equal 
cells. This is followed quickly by a nearly horizontal 
one in each cell, at ri^ht angles to the first, and this 
second division divides the embryo into primary orjyans. 
Tlu- tirst or basal wall, divides iheenibrxo into thf *' epi- 
basal or forward, and the " hvpobasal " oi' posterior 
parts, and the seeoiul walls di\ ide the epil")a>.il j'lortion 
into cotyledon and stem, und the hypobasal into root and 
foot. 

The third set of walls ** octant walls,** are not quite 
the same in the two walls of the embryo, in the epibasal 
quadrants the octant wall is at right angles to the others, 
and the resulting cells consequently equal, but in the 
hypobasal quadrants this is not the case, but the octant 
walls make an angle of about 120^ with the basal wall, 
so that the octants are of very unequal size. 

The eight cells of which the embryo is now composed, 
while somewhat unequal in size, are appro\imatel\ of 
the same form, /. tetrahedral, and one of the cells from 

•I.e. p. 38. (2) 
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the first, in each quadrant, may be looked upon as the 

permanent apical cell ot the orj^an derived from it. In 
the cotyledon and stem, lliis does not always appear to be 
the same one, but in the root it is always the larj^er of 
the two octant cells. The next tlivision is the same in 
all the octants except the two smaller ones of the hypo- 
basal halt of the embryo, and consists of a curved wall 
which divides them into two cells, which appear respect- 
ively triangular and quadrilateral when seen from the 
side. We may say that the triangular cell is the apical 
one and the four-sided one its first segment (pi. iv, fig. 
i6). 

THE COT\'LEDON. 

In a cross-section of a very young embryo, the two 
halves oi the leal quadrant appear exactly the same, and 
it is impossible to say which of the two apical cells be- 
comes the definite apical cell of the young leaf ; but soon 
one of these ceases to divide with any regularity and the 
other grows more rapidly, divided by regularly arranged 
segments, and functions, for a time at least, as the apical 
cell of the young cotyledon (pi. iv, fig. i8, a, L*). How 
long this continues was not further investi grated, and not 
infrequently the tlelinile apical i^iowlh ceases at a very 
early slaj^e, as tiL^ured bv llanstein lor M, .Wt'<///v.v, and 
us frequently happens in Piluhiria. 

THE STEM. • 

Tlie first divisions in the steni (juadi.tiit follow closely 
those in the cotyledon, but here ord\ one octant properly 
jj^oes to form the stem a|>e\. and the other «i,ives rise to 
the second leaf, which grows at tirst in a manner entirely 
similar to that of the stem, but about the time that the 
cotyledon breaks through the prothalHum. begins to elon- 
gate and soon becomes easily distinguishable from the 
stem. 
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TUB ROOT. 

As in' the other members, the apical cell of the root is 

at first external, and it is not until at least one complete 
serifs ot st'<riiients lias hvvn cut ott Iroiii it that the first 
segment ot the root-^dp is cut oft : so that we mav fairly 
sav that the tirst root is ot e.\o;4er){)Us <)ri;4iii, and in no 
sense adventitious. It does not ditler in any particular 
in its method ot tlivision from that of Pilularia which the 
writer* has described at length, and will not therefore be 
further treated here. The root occupies by far the 
gresUer part of the hypobasal half of the embryo, and 
the foot is comparatively little developed, and does not 
show any definite succession in the cell division. While 
morphologically, perhaps, only the lower hypobasal quad- 
rant is to In* re-^arded as tlie loot, ph \ si(d(jgicall\ the 
wliole lower surlace ol the embryo acts as such, and 
therefore in this sense, the foot must be said to owe its 
origin in part to the stem as well as to the root quadrants. 

At first there is very little increase in the size of the 
embryo, the divisions being accompanied by very little 
growth (compare figures 15, 16 and 17). When growth 
does begin, however, it is very rapid, and within a few 
days the embryo breaks through the overlying prothallium 
cells, and the first cotyledon is then visible to the naked 
eye as a fine green point. The cotyledon is the lirst part 
of the embrvo to. break through the prothallium, but is 
quickly followed bv the root, which bends down and soon 
penetrates the mud and fastens the \ oung plant to the 
ground. During this rapid growth the contents of the 
large spore cavity are rapidly consumed, and ser\'e to 
support the young embryo until it can lead an independ- 
ent existence. 



•1. c. p. 253. 
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The embryo of Marsilia shows the closest resemblance 
to that of Piiularia, but also agrees closely with that of 
the Pol3rpodiacese, with which we have also seen it agrees 
in the principal points of the development of the sexual 

organs. 

THE SYSTEMATIC POSITION OF THE MARSILIACE^. 

A comparison of the Marsiliacea* with the other Pteri- 
dophytes will show at once such striking resemblances to 
the lepiosporangiate ferns as to leave no room for doubt- 
ing the close reUitionsbips of these groups. This is seen 
in the tissues iind growth of the mature sporophyte. The 
leaf, stem and root, grow in the same way as in the Poly- 
podiacea' and the leaves also ha\ e the peculiar circinnate 
vernation of the ferns, which is absent in the Salviniacea;. 
The structure of the fruit, too, upon which some stress 
has been laid is simply a peculiar modification of the 
leaf, developed as other parts of the plant have been, 
probably, in response to special conditions. The de- 
velopment of the sporangia, too, agrees in the principal 
details with the FolypodiaccEe, and the early divisions of 
the embryo correspond almost exactly with the embryo 
in that group. With the Salviniaceie there is little in 
common, and l^x)!. mists have long recognized this fact, 
although grouping them together for the sake of con- 
venience, as both are obviously related to the homo- 
sporous leptosporangiate ferns. 

We must bear in mind, however, that in the Marsiliacese 
we have to do with a very much specialized group, which 
has no immediate relations ; and we should naturally ex- 
pect to find this indicated in some way. Of the two 
genera, Piiularia comes nearer the Pol3rpodiacea? in sev- 
eral particulars. There are often two vegetative cells in 
the male prolhallium. and the structure ol the antheridium 
and spermatozoids departs less widely from the type found 
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in that taniilv. This is also true of the division ot the 
sperm-cells into two distinct groups, not nearly so promi- 
nent in Pilularia, and raerelv indicated b\ the first division 
of the central cell of the antheridium in the Pol\ podiace.i*. 
So, too, the female prothallium is less reduced than in 
Marsilia, but in the latter its limits are already seen in 
the ungerminated spore. 

The peculiar quadrifoliate leaf of Marsilia seems to be 
also a form not derived directly from the lower ferns. 
In Pilularia the leaf is perfectly simple, and this is the 
lorni of the first leaf in Marsilia; and it is not until sev- 
eral leaves have been developed that the characteristic 
four-parted leaf is met \vit)\. 

Without gi)in;^ further into detail, we ;ire pretty safe in 
assuming, as the writer has already done * that the Mar- 
siliaceae represent the end terms of a series of forms 
whose lower members are found among the leptospo- 
rangiate ferns, and probably the Polypodiacese ; that of 
the two genera, Marsilia is the more specialized, and 
stands at the top, with Pilularia between it and and its 
homosporous relations ; and we are not therefore to look 
for any connection with forms hi«rher up, but conclude 
that this special line of development ends with Marsilia. 

'Campbell. The systematic position or the Rhizocar|iea-, Bull, of tbeTonrey 
Rotamietil Club, Oct. 1888. 
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EXPLANATION OF FIGURES. 



ri \IF. Ill— IHF. MirKOSrOKE. 



All ligurcs magnitic<l about 300 times, and all except ligures I to 3 and 22 to 
24, microtome sections. 

Figure i. Ripe frait of Martilia pestUa twice the tiaiMral siu, 

Figurea. A fruit which has Ijccn artificially o|x:ncd and placed in water, x 
I K- valves of the fruit; the mucilaginous body to which the sori 

are attached. 

Figure 3. A fresh microspurc seen from the top. 

Figttte 4. Section of an ungerminated microspore; nucleus. 

Figuie 5. Section through the wall of a microspoie x 600. I, 3, 3, the 
three layers of the wall. 

F'igure 6. Surfncc views of the epispore; a, \ 300, /, x 600. 

Figure 7. Section of si>ore showing first signs of germination. The nucleus 
has moved to one side, and the gnnular protoplasm has collected in the middle. 

Figure 8. Section of a spoie in which the first division is completed; the 
vegetative cell. 

Figure 9. A somewhat more advanced stage in longitudinal section; av, the 
basal cell of the antheridium. 

Figure 10. Two longitudinal sections of a spore in which no basal cell was 
fonned in the antheridium. 

Figure II. Cross section of young antheridium. 

Figures 12 to 16. Successive St a i;cs in the development of tlio aiitheridium seen 
in longitudinal sections, jt, the vegetative cell of the prothallium; /, the 
peripheral cell of the antheridium; </, the cover cell of the antheridium. 

Figures 17 to 19. Similar stages of the antheridium seen in cross section. 

Figure 20. . Full-grown male prothallium and antheridium; a, i, in longitu> 
dinal section cross section; d, side view of a proup of sperm cells. 

Figure 21. Two sjierm cells from a I'rotliallium eight hours old showing the 
lieginning of the formation of the spcrmatuzoids; x 600. 

Figures aa to 34. Free spermatoeoids x 600. Figure aa, a the active sperma* 
tosoid; 4, one which has come to rest and the body become extended; aj and 
24, two stages similar to .that shown in aa but with the cilia omitted. 



All the ligures drawn from microtome sections fixed with chromic acid and 
stained with alum-cochineal and Rismarek-brown. Unless otherwise stated 
magnified about 150 times. 

Figure i. a, longitudinal section of ungerminated macrospore, x6oi, nu- 
cleus; portion of the wall x 300. 

Figure 2. Upper part of spore contents front a si>ore which has lain for one 
hour in water. 

F^ure 3. Up|)er part of spore twohours old. 

Figure 4. Nucleus of similar spore, x jcx). 
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Figures 5 tu 6. First (livi!»ion<> in the prothailium; in 5 this has taken place 
in the ordinary way; in 6, the first dimlon wall ti vertical instead of horizontal. 
Figure 7. Cron section of an older stage showing the first peripheral cell 

which isnlrcndy divided. 

Figures 8 and 0. \'crtical sections of two young prothallia showing the 
peripheral cells, and in 9, the basal cells. 

Figure 10. Two horizontal sections of a prothailium of about the same age as 
the one shown in figure 9. 

Figure^ 11 to 13. Stages in the development of t!ie archcgonium in vertical 
section, «, ncrk; r, neck canal cell; i, ventral canal cell; i>, the egg. 

In figure 12 the prothailium is seen //; -(////; i\ the nucleus of the s|M>rc, * 

i igurc 14. A recently fertili/ed archeguniuni. 

Figures 15, 16. Young embryos $$t situ. 

Figure 17. Two cross sections of an embryo forty-two hours after the spores 

were place<l in water. 

Figure 18. Two longitudinal \crlical sections of an oUIer eml)ryo; /, coty- 
ledon; r, root; j/., stem;/, foot. The apical cells are indicated by jr, and the 
age of the first walls is indicated by the numbers i and II. 



A NEW KOTODONTA 



BV II. 11. BKilK. 

« 

Kotodonta Pacifiea. 

Antt'iior wiriixs: hiisal thirci brow ii bordfrfd bv a dark- 
IT liiH*. pRH'fded bv a dilution : Iroin tht^se the antL-i ior 
hall ashy gray, the intfrior hall brown: the second line 
converg^ent and almost touching the tirst line that borders 
the basal third of the win<^. precetled by a discal, lin- 
ear mark, which is followed by a diluted shade, ending 
into a well darkened apical mark, divided by two nerves 
into three spots. Near the external margin a diluted ful- 
vous shade. 

Hind wings grayish. 

Found in Placer County. 

The species is similar to A'. Zt'czuc, but the thorax is 
darker than the anterior uint^s. 

Type in collection of the California Academy of Sci- 
ences. 

20 Hw. Vol. III. April If, 1811 
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ON LAND AND FRESH WATER MOLLUSCA OF 
LOW£R CALIFORNIA. No. 2. 

BY J. G. COOPBR. 

Since the publication of article No. i in these Proceed- 
int^s, 2(1 Series, Vol. iii, April, 1891, p. 99, another 
expedition, sent out by the Academy, has made large 
additions to our knowledge ot the mollusca o£ the penin- 
sula and gulf, a full account of which will need much 
time for preparation. As a beginning, I now give addi- 
tional notes on those terrestrial species that are well 
known, leaving for future articles the notes and illustra- 
tions relating to new or undetermined species. 

I may here refer to an article published by me in 
Zee, Vol. Ill, p. II, April, 1892, giving a full catalogue 
of the species then ascertained to inhabit the land and 
fresh waters between the United States boundary at Fort 
Yuma, on the Colorado River, to the Pacific and south- 
ward, oi which the following is a summary: 

TDUtWTBlAL. nUBH-WATBE. 

Number known 32 Namber known 12 

Found north of boundary H Found north of boundary 10 

Found iiIho in Mexico 5 Found also in Mexico 4 

.\dditiout> in Zoc liut 10 Debert tjpecieb 8 

Additions now made 4 Brackish water species 8 

Additions in Zoe list 8 

Additions now made 6 

Total terrestrial and fresh- water species 54 

As a correction of that list, I must state that Mr. Hemp- 
hill informs me that he never found No. 36, Veronicella 
oiivacea, on the peninsula* and its occurrence there is very 
doubtful. 

The present collection was made cliieily by Mr. Guslav 
Eisen, whose department was the invertebrates, but many 
were also obtained by Mr. W. E. Bryant, especially marine 

ai> BBS. Vol.. m. < 16 ) October 6. lan. 
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species, on the islands of the ^u\i. As they did not usually 
go in company to the same places, ditlerent species were 
found by various collectors. The Academy is also in- 
debted to Mr. L. Belding for many good living specimens 
obtained by him south of La Paz, in the rainy season, 
and therefore more perfect than usual. 

I am glad to be able now to confirm the occurrence of 
two of the very rare species first found at Cape St. Lucas 
by Xanttts (de Vesey), which have escaped collectors for 
thirty years since. The mystery of their scarcity is solved 
by finding that they belong to the highest regions north 
of the cape, in the Sierra Laguna, about latitude 23^ 50', 
which rise to 5,000 or 6,000 feet; thence they occur with 
less ahuiulance downward, and especially on the east side, 
living on the north slope of the hills at various levels, and 
sometimes washed down, living or dead, to the sea-level. 

Mr. Eisen's observations on the large species were very 
interesting, as indicating an imperfect distribution in 
zones, as follows : 

Fli t ~ Ft et 

B. {wUidior I(K> t<. r>(H) U. prctnis . 2.000 to .'?,.V)0 

B. InsceuUeub 100 to 3,tMK) B. var. bi Kliugi 3,000 to .'i.OOO 

B. snfflatnti 2,000 to 3,000 B. arteminia 500 to .3.000 

This distribution fully contradicts the theory that the 
two largest (named in upper line) could have been intro- 
duced from South America as food (though several species 
are sold in the markets of that country), as no evidence 
of their use in that way was seen. As to introduction 
with roots, Mr. Eisen thinks that B, proteus is too numer- 
ous on the mountains to have been imported, not occurring 
so plentifully in the more cultivated lower districts. 

BuLiMULUS ARTEMISIA W. G. B. i86i. •* Promontory 
of Cape St. Lucas, latitude 21 52', i e.\a.," Ad/i/ns. 
Two found on Sierra Laguna in the tig region, by ICisen. 
at 3,000 Icet; they have one more whorl (9), and are 
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almost % inch longer than type. Both are worn, dead, 
shells, but show faint vertical riblets on two nuclear 
whorls. 

B. EXCELsus Gould, 1853. Four, presented by Mr. 
Beldinjr, are Hne fresh shells, but one is bleached. The 
two upper whorls have tine riblets, as in /L {tisrcndens, 
etc. Shells thicker than the other species, more shining, 
and outer lip more expanded than usual. 

H. iNscENDKNs W. G.B. 1861. Four living and 13 
tresh. with 73 bleached shells, found near San Jos^ del 
Cabo by Eisen, dp not show much of the variation form- - 
ing var. bryauti^ but he states that he found all on the 
ground, so that ascending trees is doubtless only done in 
the wet season, or not at all by some shells, thus account- 
ing for the remarkable variations in form. Eleven from 
the Sierra Laguna above the ** fijj region," 3,000 feet, are 
larger, and have riblets on three apical whorls (not two 
as in others), the largest also with one more whorl (H). 
Nine of these have the divergent mouth. Six, dead, from 
San Leonicio, 3,000 feet altitude, have line revolving 
stria; cutting the lines of growth, as in B . froteus, but 
less deeply; the mouth also nearly straight. On three 
presented by L. Belding, from between the cape and La 
Paz, this roughness is stronger, being as much so as in 
B, froieus. It is noticed as a light striation in Binney's 
description, but is now known to be quite variable in 
several other species. Mr. Eisen also got 83 other spec- 
imens from same mountains, above 3,000 to 4,000 feet • 
altitude, which are usually more robust in form and 
shorter than the others, but many intermediate. 1 pro- 
pose to call this extreme 

Var. i'.i';Li)i\(;r, as he sent the first specimen of this . 
form in good condition from near San Jose del Cabo, 
Mr. Bryant also tinding one at Punta Arena (near latitude 
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25^ 30', east coast). They differ from the usual forms 

in a short, oval shape, no divergence of mouth, and small 
size. The extreme of sniallness is, lenjrth i.io. breadth 
0.50 inch. Those from the Sierra Laguna are a little 
hirger. but intergrades occur up to the largest, which are 
1.90 long and 0.70 wide. The average size of the species 
may be given as 1.25 long and 0.60 wide, or more robust 
than in Binney's figure. No clue to these variations is 
derived from altitude on the mountains, except that those 
found highest are of a darker brown color. Large 
numbers were obtained living, when other species were 
inactive in the month of May. 

6. PALLiDiOR Sowerby, 1833. Mr. Eisen obtained 97 
shells near San Jos^ del Cabo, and Mr. Bryant 12 near 
Toint Arena. Thev show all the forms between that fig- 
ured by W. G. Binnev as typical and Gould s />. z't'j'rfris 
(which was figured as a dark shell, but described as 
white). In size they vary from 1.80 inch long and i 
wide to 1.35x0.60. Mr. Eisen brought only one from 
the Sierra fig region, of middle size, and considered it 
almost entirely a lowland species. The specimen from 
the fig region has vertical riblets on the three upper whorls, 
and fewer of them are to be found on some of those from 
lowlands. This one also has rather light revolving striae, 
as in B. proieus, suggesting hybridity. It was often 
found ascending trees. 

B. I'lLULA W. G. Binney, 1861. Mr. Bryant alone 
obtained six specimens of this species, at Punta Arena, 
which are larger than Binney's types, looking more like 
a small variety of 7^. sujflains, measuring 0.90 inch long, 
0.60 wide. (Binney's figure is much smaller than the 
size he gives.) It differs, however, from the young of 
B, sufiatus, of same size, in having an open umbilicus. 
One specimen has faint traces of two bands on the body. 
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but is otherwise bleached. All of them have the vertical 
riblets on first two whorls. 

B. PROTEUS Broderip, 1832. This species, as found 
on the peninsula, is not such a "protean " form as some 
others. Mr. Eisen sent 88 dead and mostly bleached 
shells from between the valleys and the " fig region *' of 
Sierra Laguna, 3»5oo feet altitude, and considers it a 
species almost confined to the mountains. They all have 
more or less rough sculpture, and no variation in the 
longitudinal darker stripes, l)ut vary in form just as does 
B . -pallidior. The largest from the fig region is 2.50 
inch long and i.20\viik'. The smallest perfect one, tound 
at ** Laguna " by Mr. Belding, is 1.80 inch long and 1. 20 
wide. The only living one, also by Mr. Belding, is from 

Painted Rock.,'' and young; it has a thin epidermis of 
a pale brownish yellow color. The largest is a third 
longer than Binney's figure, the smallest about equal to 
it. In the young the three apical whorls are seen to have 
the same vertical riblets as in B. inseendens^ etc. The only 
specimen giving a suspicion of hybridity between this and 
other species is the one of li. pall id to?' before mentioned, 
but the resemblance in form of small ones of this and 
some of fallidior is very close. As to other species, the 
rough sculpture sometimes occurs, but their forms are 
entirely dissimilar, thus making hybridity improbable. 

B. SPIRIFER Gabb., 1867. Only one specimen, 1.45 
inch long and 0.70 wide, of this form has yet been sent 
us, and this is a dead one picked up by Mr. T. S. Bran- 
degee near La Paz, which is thus verified as its most 
southern limit. It agrees well with Gabb's figure in 
Amer. Jour, of Conch., but not so well with Binnev's in 
L. and F. W. Shells. The prominent tooth winding in- 
ward from the columella is very marked in this, but not 
shown in Binney's figure. It is a specific character and 
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nothing more, but is sometimes found even larger in thick 
callous-mouthed examples of B, pallidior^ B, inscendens^ 
and B, proiens^ differing in form. As stated by Binney, 
the jaw has the characters of a very different family from 
Buiimus^ so we may still include the shell among its ex- 
ternally similar neighbors. In this only, no trace of the 
vertical rihlcts is seen on the nuclear whorls, but they 
may hv iTodcd. 

H. sin I- 1, A i rs (ioukl, 1H53. Mr. Eisen sent 3S troin 
Sierra La«^una, not different from type, the largest being 
i«35 inch long and i.io wide. The young has a very 
thin yellowish epidermis, which peels off when adult, be- 
coming pale brown. A specimen sent from La Paz by 
Mr. Belding has very narrow vertical brown stripes on 
three large whorls, 12 on the lower one, caused by epi- 
dermis being caught between some of the lines of growth, 
a not uncommon event, giving the same coloration seen 
in B. froteus. The upper two whorls, when not much 
worn, show the same rihlets as in B, insrendenSy etc. 
The majiy specimens of this and of /> . piliihi ohtainetl do 
not settle the (piestion as to their identitv, as none of the 
latter contain tlie animal. In the specimens ol both from 
near San Jose del Cabo, the young of sujfiaius dificr from 
B, piluhi of the same size only in having the umbilicus 
quite closed ; but both forms vary in this character, and 
the following variety certainly connects them : 

Var. iNSULARis J. G. Cooper. Found only by Mr. 
Bryant on one point of Espiritu Santo Island, where he 
got six dead chalk}- specimens, apparently fossil, though 
only seen on top of the ground. Compared to Gould's 
type they are not so swollen (while others we have are 
mucli more so), but ihev closely resemble some from 
toward La l^az in torm, being more narrowly ovate, but 
smaller. A half-grown one is as thin as many of them, 
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closely resembling a large B. pilu/a from Point Arena, 
but the full-grown are thickened more than any of either 
form, the mouth of two having a heavy callous connect- 
ing the Hps, and in one developing a blunt tooth on the 
inner wall. (This excessive thickening is also found in 
a var. of Helix areolata from the same island.) The 
umbilicus is like that of B. sujjiatus of same size, and 
also as ill large B. pilnla. It is 1.20 inch long. 0,70 wide, 
inoulh 0.65 long, 0.50 wide, in most thickened specimens; 
no distinct expansion of lip, but its margin is thickened. 
Ail these forms, which appear to be subspecies of one 
original species, have 5j/^ whorls, but specimens of the 
size of Binney's figure have but five (or even four, as he 
gives it, which is probably a proof of immaturity). 

B. XANTUsi W. G. Binney, 1861. Of this Xantus only 
got four on the promontory. Mr. Bryant found 12 at the 
Rancho La^nas, near Point Arena, not much above the 
level of the gulf. Mr. Kisen found 116 on the Sierra 
Laguna, nioslly near La Chuparosa, 2,000 feet altituile, 
and all were dead, onlv 22 retaining any of the brown 
epidermis of living shells. The punctures given by Bin- 
ney as the sculpture, are caused by erosion or imperfec- 
tion of the shell, as they are entirely beneath the epider- 
mis. The most perfect shell has narrow lines of dark 
and light brown alternating, as in B.aHernaiuSy and some 
show these stripes in the shell also. The form varies 
from a short to a long oval, measuring 0.70 inch long and 
0.50 wide to 0.85 long and O.45 wide, which is the size of 
Binney's figure. I cannot delect anv "minute revolving 
lines" on these specimens, and the "wavy stride " are 
onlv on broken lines of <ir()wth. Adults have the outer 
lip slightly everted, and in one the vertical riblets usual 
to the group can be seen faintly in the epidermis of the 
two nuclear whorls (worn off in the others). 
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B. GABBi Crosse ft Fischer, 1872. The description 

jfiven by the authors of this name is very full, and shows 
that in size and form it is much like D. xautu$i\ having 
nearly the same dimensions as Binney's figure, viz.: 

HHKLL, MILLIMlSTEItS. APERTUBB, MILMMETEKS. 

B, f^aliJii 20J lon}^, II wide B. gabbi 11 hnig, 7 wide 

B. xaiituhi 21 11 " B. xautasi 10 " 6 " 

The chief differences are in color, described as pale 
brownish flesh-color,'* and in sculpture, which, with the 
usual vertical riblets on the first 1% whorls, has the rest 
strongly marked by longitudinal striae crossing the lines 
of growth, ** subgranulately impressed at the crossing/* 
aperture a dull fleshy white, otherwise as in B. xantnsi. 
Binney's mention of minute revolving lines in the tvpes 
shows that, as in />'. inscciuicns, it varies, and like that 
species may have them much stroni^er in local forms. 
B* gabbi was only referred to " Lower California, " and 
is not mentioned in any of Gabb's own writings, but was 
no doubt described from fresh specimens collected by 
Gabb on the eastern side of the peninsula. As Binney 
described bleached specimens of xantusi^ the resem- 
blance was not very noticeable at the time. The authors 
call B. gabbi somewhat intermediate between B .pallidior 
and B» proteus, but the only way this can apply is in the 
sculpture being like that of the latter, which is sometimes 
found in B. iusccndcns, and nia\ be expected in local 
varieties of others. As to jiossible hybrids of oilier 
species, see remarks under each. Whether these are 
really hybrids or only variations caused by local inllu- 
ences is a question not }'et ripe for decision. I am in- 
clined to consider B. gabbi the living and unworn state 
of B, xaniusi, collected during the wet season, the latter 
being known only in a damaged state. 
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CoLUMNA RAMENTOSA J. 6. Cooper, Z891. Bkodea 
calif ornica var. rameniosay J. 6. C. in Proc. Cal. Acad. 
Sci., Ser. 2, Vol. in, p. 102, 1891. Mr. Eisen obtained 

15 specimens of the same shell found by Bryant, as de- 
scribed in the previous article, showing tliat to have been 
at the extreme lowest point of their range. Only live of 
them are entire, but most of them retain the fullv-devel- 
oped mouth. This shows that it has characters included 
under Columna, such as folds in the body-whorl, an oval 
mouth with everted lip, and complete spire. The char- 
acters of " Subgenus Rhodea/' as quoted by Binney, 
exist in this shell only while immature, so that if C (Rha^ 
dea) eali/omtea retains them permanently it must be a 
ditferent species altogether. 

C. RAMENTOSA Var. ABBRBVIATA J. G. C. A CUHOUS 

variation, from similar heights on Sierra Laguna, with the 
whorls reduced (ironi 1^^-15 ) to 8 or 9, and other differ- 
ences. Five shells found, one with epidermis, but none 
alive. Has nearly the aspect of /i ulifnid/is (irlcmisia. 

Unfortunately, none of these retain the soft parts. The 
shells wall be figured in a future paper. 

Another new form of CylindrcUid<B was found by Mr. 
Eisen, which will also be described. 

Helix arbolata Pf^eiffer, 1845. Specimens of this 
and its varieties have been received in large numbers by 
the Academy, through many collectors and from the whole 
west coast between Margarita Bay and latitude 31^. They 
certainly do not show more extremes of variation between 
this, •'//, -pandorie and "//. /rzis" than occur in local 
forms of manv others of our western species. A large 
number was, as usual, brouglit from Margarita Island, 
and, as usual, no other land-shells were found there, 
though very thorough search was not made. Its supposed 
limitation to the west coast was, however, moditied by the 

to 8n.. Vol. m. ( IT > Oetobev 6, UOS. 
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discovery of a subfossil form on Espirito Santo Island, 
just north of La Paz, about latitude 24*^ 30', by Mr. Bry- 
ant. He thinks it may still be found living there in the 
wet season, as well as the Bulimulus mentioned before. 

H. AREOLATA var. EXANiMATA differs from the Mar- 
garita Island type in average smaller size and heavy 
thick shell, var3ring much in height and width, but all 
with six whorls. Mouth small, lips thick, sometimes 
connected by callus, some denticulate at base. Color 
while, or banded irro<rularlv w ith three to ten l)aiuls of 
varviniif width, nuicli laded, sometimes coveriiii^ more 
than half the surface, and much less broken bv li<2:ht 
patches than in arcolata. In some the whole spire is of a 
dark color, but they are all so chalky and fossilized that 
this may not have been so when li\'ing. (Thirty-eight 
specimens received.) 

Diam., maj. 0.75 to 0.90 inch; min. 0.65-0.80; alt. 
0.50^.65. 

Hyalina indent ATA Sav, 1822. Several of this 
species were found by Mr. Eisen high on the Sierra La- 
^na, and a few also in Sonora, Mexico, at an elevation 

of 3.U00 feet or more. 

Thev do not show the distinctive characters j^iven for 
"//. <Hhnificolit " Dall.. and agree with Eastern speci- 
mens except in sm.iller size. 

Pupa (Vertigo) o\ ata Say, 1822. Nine specimens 
of this species found with the last; rather small also. 
These two seem to be amon^ the boreal American species 
which follow the mountain chains far south. Before 
traced south to latitude 31^, OrctUi. 

SucciNEA RUSTiCANA Gould. This, which may be 
only a race of S. oregonensisy was found common by Mr. 
Eisen on the Sierra Laguna, near ponds, etc. The lat- 
ter already reported to occur south to latitude 31", 
bv M- Orcutt. 
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LiMAX. There is a species from the mountains which 
has not yet been identified. 

LiMNOPHYSA HUMiLis Say, 1822. Also common in the 
ponds of Sierra Laguna, at some height. Before known 
as far south as latitude 31" 51'. 

Physa gabbi Tryon. Specimens from high on the 
mountains, where it is very abundant in streams. 

Planorbis tumens Carpenter, 1857, and var. occi- 
DENTALis J. (j. C. 1S70. Many specimens from a drv 
pond at San Jost- del C'abo, sent hv Eisen, prove the oc- 
currence ol this sj)ecics nearly opposite Mazatlan, from 
whence it was first described, and also that it there attains 
the large size and five whorls described by me as found 
northward. The only difference from California speci- 
mens seen in them is their narrowness, which aids them 
in crawling through the dense water vegetation, and is, no 
doubt, a local variation caused by the density of aquadc 
vegetation in a tropical climate. 

Planorbis subcrenatus Carpenter. A number of 
this species, brought by Mr. lirvant from some part of 
the west coast of the peninsula, prove on comparison to 
represent the other large west coast species. Their chief 
difference is seen in specimens of each of the same size 
showing one less whorl above in this, which also has the 
whorls rounder and the sculpture stronger. 

Three other small species of this family, two differing 
subgenerically from any in the United States, remain to 
be worked up. 

PisiDiUM (abditum) occiDBNTALB Newcomb. The 
only fresh-water bivalve from the peninsula, was found 
of all sizes, rather common in ponds on the Sierra 
Laguna, but showing no differences from the commun 
shell northward. 



ADDITIONS TO THE FLORA OF THE CAPE REGION 

OF BAJA CALIFORNIA. 

BY T. S. BRANDBGEE. 

The appended list contains names of such plants col- 
lected in the Cape Re<;ion of Haja California by the 
writer during the months of >rarch and April, 1892, as 
are not found in the Flora oi the Cape Region, Proc. 
Cal. Acad., Ser. 2, Vol. ni. These plants were gathered 
during the dry season of a year following a rainy season 
of smaller rainfall than usual. The number of additions 
to the flora is not large, but the list has especial interest 
in the fact that it represents, in greater part, vegetation 
not to be found in flower at any other time of the year. 

San Jose, the port of entry, was, as on previous trips, 
the place from which excursions were made. Mirallores, 
Aguii Caliente, the Sierra de la La<^una and Sierra de 
San Francisquito were revisited, but the mountains were 
ascended b}' the Santiago trail, and many localities were 
examined for the first time ; one of the most interesting 
of these was La*Chuparosa (The Humming-bird). The 
trip made along the southern ocean-shore to Cabo San 
Lucas was of great interest, for several plants of more 
southern derivation — waifs from tropical lands — were 
found and collections were secured from the landinjx- 
places of the collectors of II. M. S. Sulphur, and the 
re<^ion about the locality where once stood the tent of 
Xantus. Afterward, nearly a month was spent at La Paz, 
during which time, however, but few additions to the 
known flora were made, for the region was much more 
dry and barren than usual; yet, a careful examination of 
the borders of the mangrove swamps and the saline flats 
was rewarded by the discovery of some Chenopods that, 
perhaps, were overlooked on previous occasions. 

3d Seb. Vol. III. Movember 10, 18912. 
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Mr. W. £. Bryant, who was one of my companions at 
this time, visited the islands San Jos^ and Espiritu Santo 
and made very complete collections of the plants then in 
flower and fruit, but no new name was added to the Cape 

Region flora, although much knowledge concerning dis- 
tribution was j^ained. 

The plants of the tollo\vin<^ list are numbered continu- 
ously from those of the previous one. Some corrections 
are made of mistakes in identification, and some notes 
that seem worthy of publication are inserted. The plants 
thus referred to are noted by their numbers, always less 
than 680, in the Flora of the Cape Region as well as by 
names. 

680. Brassica nigra Hoiss. — Sparingly introduced 
into gardens about San Jose del Cabo. 

16. Lechea Skinneri Benth. — Mature specimens 
show that it is this species, and not Zr. Drummondii T. & 
G., that grows in the mountains. 

34. Drvmaria carinata Brandegee, was found with 
lilac-colored flowers. 

32. * Drymarla crassifolia Benth. is perennial and 
D, hohsteoides is annual. I have been unable to find any 
of the latter species in the Cape Re^non excepting about 
La Paz, and suspect there may have been some confusion 
of labels, and that the plants were collected at Magdalena 
Bay, where it is very common. 

681. Malva boreat.is Wallm. — Introduced into the 
gardens of San Jos^ del Cabo and La Paz. 

682. Sapindus Saponaria L. — small tree matur- 
ing its fruit in April and May. Common about San Jos^ 
del Cabo and the region east of the mountains. 

117. LuPiNUS Arizonicus Watson ? is common in 
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sandy locations near the southern shore. It is generally 
an annual, but in some favorable situations persists and 
becomes perennial. 

683. Tripolium microcephalum Pursh. — Abundant 
in the field of the Sierra de la Laguna. 

127. Dalea trochilina. — Woody, m. high, 

branched above, glabrous: leaflets 7-15, obovate, 3-5 mm. 
long, thickly l^esct below with glands: spikes dense, 2—4 
cm. long: bracts lirni in texture, broad, narrowed to the 
base and somewhat abruptly lanceolate-pointed, white 
silky-pubescent, especially near their edges : calyx ribbed, 
white silky-pubescent, with deltoid lanceolate teeth shorter 
than the tube: corolla pink, conspicuous, the petals nearly 
equal in length, the banner round-deltoid in shape : sta- 
mens 10 : ovary pubescent, 2-3-ovuled. 

This species is common about La Chuparosa and pecu- 
liar to the summits of the high mountains of the Cape 
Region, where it is a conspicuous plant of the flora. It 
often becomes 3-4 feet high, and the ends of the branches 
bear an abundance of bright pink showy flowers. Its 
habit is to send up Irom the root a lew. sometimes onlv 
two or three, woody stems that are nakeil below and much 
branched al)oye ; and as the stalks are only about halt an 
inch in diameter, they are bent by the weight of the top. 
Herbarium specimens very much resemble D. ramostssima 
6enth.,from Magdalena Island, but are easily distinguished 
by the very different and less deciduous bracts of the 
flowers, by the broader and less acuminate calyx teeth, 
and by the obovate and not cuneate leaves, inclined some- 
times to be apiculate rather than retuse. D, ramosissitna, 
with which this species was confounded in Proc. Cal. 
Acad.. Ser. 2, Vol. iii, 126, is a \o\\' woody plant, form- 
ing dense tults liardly more than a toot in heigiit. . ^ 

129. Dai.ka Pari* VI T. »S: G. — A large form abund- ^^5*^^ 
ant about San Jose del Cabo. ^■^■■■^J 
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132. Tkimirosia Palmkui Watson. — Durinj^the month 
of October its flowers were ochroleucous, and in the 
same locality in March they were purple. 

684. Olneya Tesota Gray. — Buena \'ista. La Paz, 
San Jos^ and Espiritu Santo Islands (W.E.Bryant); 
also, Guaymas, Hermosillo, Las Durasnillas to Arizona. 

139. Astragalus Nuttallianus DC. — A very 
abundant species in the mountains during the spring 
months, and persisting throughout the year about chip 
piles and in damp locations, apparently then becoming 
perennial. 

685. AcACTA RcEMERiANA Scheele ? — San Jos^ del 

Cab(j and by W. E. Bryant from Espiritu Santo Island. 
The specimens seem to be the same as Pringle s 1739 of 
1SS5 from Chihuahua. 

190. Acaci a constricta Henth. — ^Also found by Mr. 
Bryant on Espiritu Santo Island. 

686. Acacia Califorxica. — A tree about 5-8 m. 
high, without spines, glabrous, the branches dark ash* 
colored : pinnae a single pair on a pubescent rachis ; leaflets 
two pairs, oblong or obovate, 15-30 mm. long, 20 mm. or 
less wide, obtuse or retuse, veiny, the terminal pair un- 
syrometrical: spikes i dm. or ^ess long, densely qlustered 
on the usually leafless branches, somewhat loosely flow- 
ered: flowers 4-merous: calvx pubescent, i mm. lon^, 
witli obtuse lobes nearly halt the lenf^th of the cream- 
colored corolla: ovary 8—10 ovuled : jiod not seen. 

This tree is verv abundant in the retrion about La 
Palma and Miraflores. It blossoms in April, and at that 
time of the year its myriads of flowers are very conspic- 
uous. The people call it ** Guamuchlecillo,'' on account 
of its resemblance to **Guamuchle' * (Pithecolobium dulce) , 
and probably the pods do not produce the edible pulp of 
the Piihecolobium, so the termination cillo" is added. 
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Only very immature pods could be found, but these are 
twisted and curved. 

200. Albizzia occidkntalis. — A small tree, 5-7 m. 
high, glabrous having usually a smooth, dark ash-colored 
bark: leaves 2 dm. long: pinnae 4 pairs, the lower pair 
having each 3 pairs of leaflets, the next 4 pairs and 
the upper ones 5 pairs; leaflets obliquely oval, apiculate, 
very shortly pedicellate, 2-4 cm. long, the lower ones 
smallest and gradually increasint^ in size to llie upper- 
m(>sl: llowers ochroleucous. cdpitate: calyx 3 mm. long, 
teeth short, deltoid: corolla 9 mm. in length, the lobes 
lanceolate, thickened at tip, hali the length of the tube 
and unequal: stamens numerous, twice the length of the 
calyx and connected into an exserted tube: pod 
dm. long, 4 cm. wide, tapering at the base into a stipe 
I cm. long, pointed at the tip, straight, flat, thin-coria- 
ceous in texture, margins through which the valves separate 
raised above the sides; seeds about 10, orbicular, flat, 
I cm. in diameter. 

This tree is common in the Cape Region of Baj.i Cal- 
ifornia, and is well known by the name "•* Palo Escopeta.'* 
and grows along the base of the mountains from Todos 
Santos on the west to San Jose on the south and Mira- 
flores on the east. Its favorite habitat is the broad sandy 
wash at the mouths of large cailons, but it is not uncom- 
mon amongst the small trees throughout the region near 
the level of the sea. It was first collected by Xantus, 
who found no flowers; and Dr. Gray, uncertain as to its 
proper genus, referred it doubtfully to Leueana macro^ 
fhylla.Wx^ the remark: ** From the pod and look of the 
foliage it may be an Albizzia." Senor Cypriano Dodero 
has obligingly sent me flowers from the trees growing 
along the plaza ol San Jose, and from them its true 
botanical position has been determined. The flowers 
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appear in June or July, and the large pods remain pend- 
ent oil the tree the entire year, llieir size and abundance 
making it a conspicuous one of this region. Through 
the kindness of Dr. J. N. Rose I have been able to see 
specimens of a tree collected by Dr. Palmer at Manza- 
nillo that may be the same as the Cape Region plant, but 
flowers were not collected, and in consequence there is 
not absolute certainty in the identification. 

The genus Albizzia has been supposed to be confined 
to the warm regions of Asia, Africa and Australia, so that 
an indigenous species in Mexico was not to be expected. 

687. Rhus Toxicodendron L. ? — Growing in the 
manner of variety radicans, but the color and appearance 
of the leaves are peculiar. Only a lew immature llowers 
were found. Summits of the mountains. 

688. PiTHKcoLOBiuM Mkxicam.m Rose. — "Palo 
Chino." The wood is used lor making tables and chairs. 
La Palma, Agua Caliente. 

689. CoNOCARPUs ERECTA Jacq. — Grows along the 
southern shore. 

690. Lythrum alatum Pursh. — Sierra de San Fran- 
cisquito and along the Rio San Jos^. 

691. Opuntia prolipera Engelm. — ^The fruit pro- 
duces quantities of seed, but the general appearance of 
the plants is the same as when growing about San Diego. 

246. Cerels. — An undetermined species that bears 
light-scarlet flowers. 

249. Cereus Thlrbicri Engelm. — Along the coast 
between San Jose and Cabo San Lucas a form of this 
species grows that is smaller and has a darker appearance 
than usual. The people of the region insist that it is a 
different species, that the fruit opens in a different man- 
ner, is smaller and has a difCerent flavor; but there seems 
to be no difference in the spines and flowers. 
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692. Eryngium NASTUHTiiFOLiUM Juss. — Sail Jose 
del Cabo. The species was determined by Mr. Rose. 

693. Sambfci s MfiXiCANA Presl. — Not uncommon 
about deserted dwellin^rs where it had been introduced 
for its supposed medicinal properties. 

694. DiODiA cRAssiFOLiA Benth. — On sand-hills near 
the southern shore. 

695. Pluchea odorata Cass. — San Josk del Cabo. 
Growing about irri^^ation ditches. 

297. Hacchakis Bi<;i:LOvn Gray. — Difl'erin^ from 
specimens of this sjHcies in having broader and some- 
times more oval leaves. 

696. Gnaphalrm Sprengelii Nutt. — Damp loca- 
tions along the San Jose river. 

697. RuMFORDiA connata Brandegce, Zoe, iii, 241, 
pi. xxiii. Summits of the high mountains. 

325. Peritylb crassifolia Brandegee, is perennial, 
and not annual as described. I collected specimens in 
1892 from the same plants that furnished the original ones 
two years before. 

33S. Li.i'TosvNK DissKCTA (Beiuli.) — 1 ha\ c been 
unal>le to tiiul this jilant in any of the loc.ililies of the 
Cape Region visited by H.M.8. Sulphur, and suspect 
there has been a confusion of labels and that, as in the 
case of Dry mart a hoiosteoideSf the specimens came from 
Magdalena Island. 

698. SoNCiius OLBRACEUS L. — San Jos^ del Cabo, 
La Paz. A weed sparingly introduced into cultivated 
grounds. 

699. Centunculus minimus L. — San Jos^ del Cabo, 
about pools of standing water and in the Sierra de San 

Francisquito near springs. 

700. Sam(mas KHRACTKATis HRK. — San Jose del 
Cabo. Growing along streams and ditches. 
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701. FoRESTiERA PORULOSA Poif. — San Jose del 
Cabo. 

702. AscLEPiAS ALBICANS Watson. — La Paz* 

703. ERYTHRiBA NUDiCAULis Engelm. — High mount- 
ains of the interior. 

704. ERYTHRiBA DouGLAsii Gray. — ^Th^ petals are 
minutely dentate, as also are those from Alta California. 

371. GiLiA NuTTALLii Gray. — There are onlv two 
ovules in each cell, otherwise it seems to be G . jiuribunda 
Gray. 

705. BuMELiA LYcioiDKs Pers. ? — A thorny bush 
growing at 4,000 feet elevation in the mountains. 

706. TouRNBFORTiA sp. — Differing from T, Hart- 
wegrana Steud. mainly in the shape of the corolla. San 
Jos6 del Cabo. 

707. Phacblia scariosa Brandegee. — La Paz. 

708. Nama demissum Gray. — ^La Paz, San Jos^ del 
Cabo. 

709. Crkssa Ckki'k a L. — La Vwz. 

710. SoLAM M nh;rum L. — San Jose del Cibo. 

711. NicoTiANA Clkvelanui Gray. — La Paz. 

712. Galvesia juncea (Be nth.) — On the rocks of 
Cabo San Lucas a form of this species occurs with 
nearly orbicular leaves often longer than the internodes, 
and the whole plant is rather densely glandular-pubes- 
cent. The filaments and ovary are less pubescent than 
in the type, but otherwise the flowers scarcely differ, and 
some plants even at this locality approach the type 
much nearer. 

713. MiMULUs FLORiBUNDfs Dougl. — San Jose del 
Cabo. 

714. SiBTHOHPiA PKHiNcnKNsis IIBK. — Growing 
on damp moss-covered rocks in the high mountains at La 
Chupardsa. 
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715. Aphyllon sp. — Dried stalks of a species that is 
probably A . Coopcri Gray, from the Sierra de la Laguna. 

456. DiANTHERA INCERTA. — Perennial, suffruticose, 
tufted, 1-2 dm. high, hirsute-pubescent ; stems channeled : 
leaves ovate-lanceolate, entire, sessile or very shortly- 
petioled, somewhat cordate: flowers usually 2 in the leafy 
axils: bractlets narrowly - lanceolate, shorter than the 
calyx: calyx 4 mm. long, cleft % its length into four 
linear-lanceolate segments: corolla purplish, 10-15 mm. 
long, the linear tube longer than the nearly equally 4-lobed 
limb ; upper lip entire, somewhat galeate, lower lip deeply 
3-parted, saccate-protuberant in the throat: stamens in- 
serted in the throat, much shorter than the corolla-lobes: 
anthers nearly equal but oblique, both mucronulate at 
base and the upper one at apex: style pubescent below, 
sterile base of capsule one - third its length ; retinacula 
obtuse; seeds glabrous, rugose. 

The species is somewhat intermediate between Sipho- 
noglossa and Dianthera, having the mucronulate anthers 
of the former and the oblique connective belonging to the 
latter. San Bartolome and slopes of the mountains above 
Agua Caliente. 

716. BiGNONiA sp. — Climbing to the top of the Acacias. 
Leaves bifoliate, with no prolongation of the petiole ; fruit 
a foot or more long. It was long past flowering. Mira- 
flores. 

717. H YPTis sp. — A bush with cur\'ing branches and 
a long densely-flowered terminal thyrsus. San Jose del 
Cabo. 

718. Plantago Patagonica Jacq. — Sierra de la La- 
guna. 

719. P<)LV(;om;m acre IIBK. — San Jose del Cabo 
and in the mountains. 

720. Pariktaria debilis Forster. — San Jos^del Cabo. 
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721. Salicornia ambigua Michx. — Saline soil about 

La Paz. 

722. Su.ii:i)A sui- rRUTKscKNs Watson. — La l\iz. 

723. CiiicNoroDii M MURALE L. — San Jose del Caho. 

724. Atriplkx Barclayana (lienth.) — San Jose del 
Cabo. 

725. Batis maritima L. — Cabo San Lucas and La 
Paz. 

726. Iresins celosioidbs L. — San Jos^ del Cabo. 

727. OuERCus 8p. — ^La Chuparosa. 

728. Agave sp. — Cabo San Lucas. 

729. Agave sp. — La Paz. 

730. JuNCUS xiPHioiDES Meyer. — Sierra de San Fran- 
dsquito. 

731. Eleocharis aremcola Ton*. — San Jose del 
Cabo. 

732. Cakkx sp. — Sierra de la La^^una. 

733. Carex sp. — Sierra de la Laguna. 

734. Tripsacum Lemmoni V'asey. — High mountains. 

735. Festuca tenella WiUd. — ^La Chuparosa. 

736. Gymnogramme triangularis Kaulf . — Not un- 
common in the high mountains. 

737. Pteris AQUiLiNA L. — Sierra de la Laguna. Not 
common. 

738. AsPLENiUM MONANTHEMUM L. — ^La Chuparosa. 

739. EqiJissTUM sp. — Old sterile specimens. La 

Chuparosa. 




ANATOMICAL STUDIES ON NEW SPECIES OF 

OCNERODRILUS. 



BV CfSTAV KISE.N, 

The ^enus Ocnerodrilus appears to be confined to the 
American continent, where it has a large geographical 
distribution, at least through the more temperate or trop- 
ical regions. The expedition sent out by the California 
Academy ol Sciences to Baja California and Mexico 
brought home quite a number of earth and water Oligo- 
cha^ta, among others numerous specimens of at least two 
new species of Ocnerodrilus, for which I here propose 
the names of Ocncrodpilus Bcddardi^ and sonora*. Other 
species were found by me in Central America several 
years ago. New specimens of Ocnerodrilus occidentalis 
have also come to hand from the old and only locality 
where it has been found to date, and I am able to add 
some points to our previous knowledge of this worm. 
Besides these species, another one has lately been de- 
scribed by Beddard, from British Guiana, which in one 
or two important points diflers from those examined by 
me. Thus there are known in all ten species of Ocnero- 
drilus. all tropical or semi-tropical in their habits. The 
systematic position of this genus is a most interesting one, 
as showinji atlinities with both the water and with the 
land Oligoch.Tta, with a closer relationship with the latter. 
Among these the new genus Gordiodrilus (Beddard) 
shows the most atlinities with our worms. The additional 
species of Ocnerodrilus which 1 here describe will neces- 
sitate a change in the genus characteristics as lately 
formulated by Beddard, but will also further verify his 
remark that both Ocnerodrilus and Gordiodrilus are 
characterized principally by negative characters. 

'.M< Skh . Vol hi. Janusr>- 19. 1893. 
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As regards the characteristics used to define the species 
a few words may suffice. The genus appears naturally 
divisible in two distinct groups, one in which the lower 
part of the sperm ducts (efferent ducts) is enlarged and 

shuttle-like, and one in which the duct throughout is of 
even width. The loriii and size of the spermatheca 
varies some, hut within certain limits it appears constant. 
They are ot the greatest value as species characteristics, 
especially so the presence or absence of rudimentary di- 
verticula. The lower part ol the prostate appears very 
constant as regards form and relative size. In some 
species the muscular differentiation has progressed con- 
siderably, in others it has hardly begun. It is inter- 
esting to note that the three species which belong to the 
latter class, also show other common characteristics, 
which bind them together in one group. The relative 
size and lobation of the septal glands, especially the one 
in somite v, is of the greatest importance in determining 
the species, and may be used to the best advantage. 
Tlie relative size and form of the sjierm-sacs, espec- 
ially those in somite ix and xii, are constant within cer- 
tain limits, and are species characteristics of no mean 
value. The relative thickness of the anterior septa is 
also constant and should be noted. As regards testes, 
ovary and oviducts, I have not been able to note any 
great or constant differences. They appear all very much 
alike, and are all constant in their location. The pres- 
ence or absence of the setae in the inner couple of somite 
xvii may also be used in determining the species. In 
some species both setve are absent, in others only one is 
wanting, and there appears to be a constancv as regards 
which one of the setre in the coiipk'. in one species 
both seta' are present. The clitellum varies to some 
small extent. It is much shorter in some species than in 
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Others, and may in such cases be used as an exterior 
characteristic. The interior characteristics are the best 

and surest. In the present state of our knowledge it can 
hardly be said that the exterior characteristics are of 
suthcient prominence to be used tor determininjj^ the 
species, except when coupled with interior ones. To the 
already accustomed eye, almost every species shows cer- 
tain peculiarities in shape, size and color, that may be 
useful in assorting the worms, but these peculiarities are 
not such as may be intelligently described and easily un- 
derstood. 

Ocnerodrilus Beddardi n. sp. Figs, i, 14, 17, 18, 19, 
20, 27, 28, 29, 30, 32, 37, 40, 49, 55, 56, 74. 

External characters. The worm varies in length from 

one and a half to two inches when fully extended. My 
method to measure th^'sc and similar worms is to first kill 
them in very weak alcohol, a few drops being added to 
the water from time to time. When the worm is dead, it 
should be at once taken outoi the weak alcohol, straight- 
ened out and then placed in a narrow glass tube with strong 
alcohol. In this manner the undue contraction and bend- 
ing of the worm is prevented, and the medium contracted 
length may be measured. Ocnerodriltis Beddardi and 
agricola are the two longest species of the genus known 
so far. While their length is nearly double that of the 
smallest species, O, occidentalism the width of the body is 
hardly wider than that species. Compared to this form 
O. Jiiu/(/<ir(// \s more tapering towards both liead and tail. 

The rlttcUiiui extends from somite xiv to somite .xix, 
encroaching on xiii, and soint'times not (juite covering 
somite xix. It is very much thickened above and on 
the side, but in the immediate vicinity of the ventral 
ganglion it entirely disappears. The spermathecal pores. 
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one pair, are in somite xix. The ovipore», one pair, 
in xiv. The male pores are in somite xvii. The 
nephridio-pores open in front of all the ventral setae. 
Seen from the exterior the posterior nephridia appear 
like heavy white masses, entirely filling the somites. The 
setae resemble those of the other species of the genus, 
are not sculptured or bifid. They are present in all the 
somites except the first. In the inner couple of somite 
xvii the inner seta is wanting, there being only one seta 
in the immediate vicinity of the male pore. All the 
setit' are ot equal size and form and distance from each 
other in each couple. The prostomium is well developed 
and narrower than in O, occidenialisy but of similar form 
as in most of the other species. 

Septa, The septa separating the somites begin be- 
tween somites iv and v, and continue from there on to 
the posterior end of the body. In the segments of the 
clitellum they are much reduced. The septum between 
iv and v is very thin, the following four septa separating 
somites v— ix are much thickened, and thicker than those 
in any of the posterior somites. Thev increase in 
size posteriorly in such a way that the septum between 
somites viii and ix is the thickest of the four, although 
this septum supports only a very small septal gland. The 
succeeding four septa are much thinner and about equal 
to the one between somites iv and v, but thicker than 
those situated behind the clitellum. The septa be- 
tween somites v-viii posteriorly, are sparsely covered 
with small glandulous cells, especially in the region of 
the oesophagus. A quantity of perigastric cells are seen 
floating around in all the somites. These cells are round, 
with granulated contents (tig. 9). 

Septal glands (tig. i, s. gl., 45). Somites v-viii con- 
tain septal glands, which in the first four somites (v- 

Sd Sn., VoIm m. ( 18 ) JMiiiuy U, 1803. 
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vii), are very large, filling the greater part of the cav- 
ity. The ^land in somite viii is so much reduced in 

height that it is readily hidden in the folds of the sep- 
tum. The anterior gland in somite v is much higher 
(tig. 45) than the other glands, and extended in the direc- 
tion of the pharynx which it reaches and (when the 
worm is contracted) apparently partly overlaps. 

The septal glands in somites vi, vii and viii are at- 
tached to the septum and the oesophagus. Prom this 
central base the gland extends in all directions, com- 
pletely surrounding the oesophagus, while numerous mus- 
cular bands connect it with the body- wall of the next 
posterior somite. In a transversal section the gland is 
seen to be a composite one consisting of four or more 
lobes or parts (fig. 22, O. orridcfiiaiis) , which are con- 
nected at cesophagus, but at their outer extremities are 
free. Each part is grouped around a muscular band, 
which passes through the gland and at the free apex of 
the gland passes into another muscular band which takes 
its origin on the surface of gland. Both pass then as one 
muscle through the posterior septum and connect with 
the parietes of the posterior somite. 

The muscles of the two larger glands in somite v pass 
through a whole posterior somite and two septa before 
connecting with the body-wall. The upper, centrally 
located, glands in somite v differ from the other glands 
by being grouped around a pair of muscular bands which 
head on the pharynx and transversing the glands, pene- 
trate the posterior septum and somite in a way similar to 
what takes place in the other glands. The e&ect of this 
arrangement is such as to cause the posterior glands to 
be flattened out against the septum, while the anterior 
gland is stretched out towards the j^luirynx in llie 
opposite direction (fig. 45). This movement is con- 




Digilized by Google 



NBW SPECIES OF OCNERODRILUS. 



stantly taking place in the live worm. With every pulsat- 
ing movement of the vascular system, the septal glands 
participate, being pulled backwards and forwards and 

side ways. In longitudinal sections of the worm, the 
gland in somite v appears as if almost connected with 
the salivary glands surrounding the pharynx, part of 
the latter being arranged around the same muscular 
band (fig. 2, s» gl, w ). All these septal glands are 
attached to the oesophagus and probably empty into it. 
The contents of the septal gland cells consist of dark 
irregular sphaeroid bodies, almost completely hiding the 
nuclei and the cell-walls (fig. 6). 

Alimentary canal (fig. i and 2). There are a buccal 
region, a phar\'nx, oesophagus, a tubular region and a sac- 
culated intestine. Gizzard and typhlosole are wanting. The 
buccal region has very thin walls and is as usual revers- 
ible. Posteriorly it connects with the pharyn.x which is 
very large and muscular and ends in the end of somite 
ii. The phamyx is exceedingly muscular, but developed 
only on the upper side above the oesophagus. A section 
through a contracted worm shows the pharynx folded 
back on itself forming a set of three sinuses of which 
the middle one is the longest (fig. 2), and the two others 
of varying length according to the exact region through 
which the section is made. 

This muscular pharynx is supported by a large number 
of muscular bands, which connect the pharvnx with the 
parietes of the somites iii-vii. The anterior ends of 
these muscular bands are arranged in three circular rows 
corresponding to the septal lines, the septa themselves 
here being wanting. In every such row there are from 
3 to 4 pairs of muscular bands. In a longitudinal sec- 
tion one each of these bands comes in view, making 3 
appear as upper and 3 as lower ones, while a fourth one 
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connects the anterior end of the pharynx with the body- 
wall of somite iv. Two more muscular bands run cen- 
trally bciekwards, around them being grouped the upper 
septal glands in somite v (tig. 2, s. i^'-/.). At the place 
of attachment to the pharynx these muscular bands are 
straight and less separable in distinct bands, directly be- 
coming more contractile and wavy betore emerging from 
the pharyngeal region. These muscular bands are partly 
covered with large salivary glands (fig. 2, sLgl,), 

Salivary Glands, WhUe yet in the pharyngeal region 
the pharyngeal muscles are covered with large salivary 
glands, in many respects similar to the septal glands al- 
ready described. The salivary glands are situated in 
somites iii and iv and partially in ii. They form ap- 
parently one connected mass, exteriorly and posteriorly 
differentiated into a number of broad and narrow lobes, 
some oi which appear to be constant in shape and posi- 
tion, or at least vary but little. On the upper surface of 
this pharyngeal mass there are thus seen two long narrow 
glands (fig. 2, sL gl,), one on each side of the median 
line, and running backwards through somites v, vi and 
vii. The lobes of the other more lateral salivary glands 
are broader and more or less multi-lobed. This part may 
again be distinguished as one lateral and one inferior 
part, the latter one being the smallest, and, as regards its 
position, almost resting on the upper part of the oesopha- 
gus. Towards the muscular pharynx all these glands 
diminish in thickness, and in the immediate vicinity of 
the pharynx proper they are entirely crowded out by the 
muscular bands which closely cover the pharyngeal sur- 
face. On the uppermost part of the pharynx, under the 
cerebral ganglion, and in front of it another group of 
salivary glands is seen, but of diminished size. The 
whole mass of glands and muscles project considerably 
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beyond the point of the beginning of the oesophagus in 
somite ii. A beautiful vascular network is interspersed 
between the muscles and in the glandular mass, origin- 
ating principally from the lateral vascular trunks coming 
from the diverticula of the oesophagus. Only with a 
very strong staining of eosine do these minute vessels 
become clearly visil)le (tig. 2, z.). 

The crsophagus consists of a long, coniparalively narrow 
cylindrical duct, beginning at the boundary between 
somites i and ii, and extending to the diverticula in 
somite ix. Its inner epithelial walls are much folded. 
Exteriorly the oesophagus is of even width, neither con- 
tracted nor swollen at the septa nor at the place where 
the diverticula enter it. In Ocnerodrilus Eiseni, lately 
described by Beddard, the oesophagus appear to be con- 
siderably enlarged at the junction with the diverticula. 
In Ocnerodrilus Nosip the swelling is somewhat less, but 
in other species it is almost entirely wanting, ll this 
character is constant, or if it changes according to the 
contractions of the worm, remains yet to be seen. 

Diverticula of oesophagus. In somite ix the oesopha- 
gus is furnished with one pair of diverticula, or pouches 
resembling the calciferous glands in other genera. These 
diverticula are found in all the species of the genus, they 
vary a little in form, and are of various lengths, accord- 
ing to the state of contraction, and are hardly constant 
enough to be used as species characteristics, although in 
different species a difference in form may be noticeable. 

The pouch in Gordiodrilus which is median and single, 
differs considerably from the corresponding, but paired, 
organ in Ocnerodrilus. In the former genus the blood 
vessels traversing the pouch form a network, or at least 
anastomose with each other, which is not the case in 
Ocnerodrilus. In the various species of the genus the 
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pouch is of the same general structure, and as far as I 
can see varies only slightly as to form and number of 
parellel blood vessels. The description given here of 
the pouch in Ocnerodrilus Beddardi may therefore in a 

general way be applied to those of the other species 
too, Ocnerodrilus occidentalis has of all species the 
simplest diverticala furnished with the least number of 
blood vessels. 

The pouch contains only one single room, widest at the 
middle, or near the middle, and tapering towards both 
ends, but especially so towards the distal end. But this 
interior cavity of the pouch does not exactly correspond 
in form to the exterior form of the organ, which tapers 
more towards the distal end than the inner cavity does 
(fig. 12). The wall of the pouch is traversed longitu- 
dinally by a number of ridges consisting of blood vessels, 
which lie close enough to almost touch each other, but 
which do not anastomose (fig. 20). They collect in the 
distal end (fig. 20, c, L v.) and emerge as one single 
vessel ( c. I. v,)y the lateral vascular blood vessel which 
longitudinally traverses the body (fig. i, /. from the 
pouch towards the prostomium and somite i. The 
distal end of the pouch is directed forward and down- 
ward, resting heavily on the anterior septum between 
somites viii and ix, pressing the septum forward. The 
longitudinal blood vessels originate Ironi a single stout 
blood vessel in the tubular intestines. This vessel does 
not appear to emanate directly from the dorsal vessel 
above it, as 1 have not been able to see a direct connec- 
tion, but it comes apparently from a very short sub-dorsal 
vessel which connects the two hearts in somites x and xi, 
and which is partially or entirely covered by the intestine. 
This vessel, first described by Beddard, does not exist in 
all species, but owing to its fragility it is difficult to de- 
termine its presence except in live specimens. 
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The main vessel in the pouch (ti<r. 20, a-, v. ) branches 
in several parts close to the entrance of the pouch, the 
various vessels running longitudinally and parallel to the 
distal end. These vessels group themselves into about 
six bunches (fig. 20), and throughout the greater length 
of the pouch the vessels of each branch keep together, 
forming elevated, longitudinal and parallel ridges, which 
encroach on the upper but especially on the inner surface 
of the pouch. On the inner surface these ridges are 
prominent and sometimes so large as to almost divide the 
pouch in several parallel chambers. No such division 
takes place, however, the inner large cavity being only 
one. At the distal end these ridges come together, and 
the inner cavitv ends between them in various narrow 
sinuses, one each between two ridges (figs. 19 and 12). 
These sinuses continue forward and again unite with an 
inner system of lacunary cavities (fig. 12,1. /.^ very much 
as is the case in the pouch of Gordiodrilus, as described 
by Beddard. In that genus these cavities connect with 
the nephridium through a narrow tube. In none of the 
sections I made of Ocnerodrilus could I find with cer- 
tainty a similar arrangement, but I am strongly inclined 
to believe that one really exists, as close to the concave 
side of the outer wall of the pouch 1 frequently found a 
comparatively broad tube with a clear and large, glandu- 
lous lumen which seemed to end on the outside of the 
pouch near its distal end, just opposite to where the inner 
cavities begin. A* possible connection with the nephri- 
dium I could not establish. The inner lining of the pouch 
is ciliated and very thin. It is strongly striated, consist- 
ing of flattened cells with round nuclei. This striation 
is also seen in the lining of the inter-lacunary cavities, 
but not in the inter-vascular tissues in which the blood 
vessels are imbedded. The nuclei are of the same form 
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in the linin<^ epithelium as in the inter-vascular cell tissue. 
As in Gordiodrilufc;. the nuclei are less in number than 
the cells and of unusually large size for so narrow cells. 
At the entrance of the narrow part connecting the pouch 
with the tubular intestine the epithelial lining is thicker 
than in the main cavity of the pouch. In one specimen 
the left pouch was forked and a lateral vascular trunk 
issued from each poucK, but on account of the nature of 
the section I could n6t follow its course forward. 

The pouch is supported by a heavy muscular band 
wliicli attaches to the center of the convex or outer part 
of the pouch and thence runs througli the posterior sep- 
tum connecting with the parietes of somite x. 

The position of the pouch on somite ix appears en- 
tirely constant, none of the 10 species known differing in 
this respect. With the pulsating of the bloodvessels the 
pouch expands or contracts following the same beat as 
the hearts. In alcoholic specimens the pouch may be 
more or less contracted in the same species. There is no 
gizzard and no typhlosole. 

The tubular intestine which extends from the pouch 
in somite ix to the sacculated intestine in the xii re- 
sembles {U<^. 19). greatly the cesophagus in form. It is 
tubular, neither wider nor narrower and its inner epithe- 
lial lining is strongly ciliated. At the junction with the 
sacculated intestine it is sometimes slightly contracted, 
but there is no real narrowing of the tube as indicated in 
Beddard's figure of Ocnerodrilus Eiseni^ nor is there any 
swelling at the junction of the diverticula as in that 
species. The vessel furnishing the blood for the diverti- 
cula lirst enters the tubular intestine from the hearts. 

In (J. A\)>(r the trsophagus and tubular intestine are 
much nipped by the septa and enlarged at the diverticulum 
entrance, more so than in most other species, but not to 
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the extent that it is tiguicd by Hecklard in the species 
described by him. The narrowinjn^ or swelling may be to 
some extent the result of contraction, but it appears at 
least to be partially a character oi the species, as some 
species do not show it, even in a series of specimens. 

The sacculated intestine commences with somite xii 
(fig. 1,5. f.). It is wider in this somite than an3rwhere 
else. In the following clitellial somites the swellings are 
are smaller and in those posterior to somite xix it has 
reached its normal form, only gradually diminishing to- 
wards the caudal end (tig. i). The muscles supporting 
the sacculated intestine and connecting it with the parietes 
start half way betw een the septa. Upon the strength and 
size oi these muscles depend the greater or smaller sac- 
culation of the intestine. 

Vascular System. There are two primary longitudinal 
vessels, extending from one end of the body to the other. 
The dorsal pulsating vessel and the ventral non-pulsating 
vessel (fig. I, </. V. and v, v,). These vessels are con- 
nected in the usual way in somite ii, and in the posterior 
somite, forming respectively the pharyngeal and caudal 
commissure. 

In somites x and xi these two vessels are also con- 
. nected by secondary vessels, forming one pair of hearts 
in each of the above somites. These hearts are the most 
prominent features of the vascular system, whether the 
worm is alive or cut up in sections. The two pairs are 
alike. Emanating in the posterior part of the somite, 
they form large sack-like vessels, especially wide and 
sack-like close to the dorsal vessel, and tapering down- 
wards to the junction with the ventral vessel. These 
hearts are stronglv pulsating, expanding and contracting 
in harmony with the dorsal vessel and the vessels of the 
pouch. 
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In somites x and xi these hearts are connected by a 
sub-dorsal vessel, which enters the tubular intestine prob- 
ably in somite xi, and in somite ix passes directly into 
the diverticulum of the tubular intestine. 

Except through these lour hearts the two vascular 
trunks do not directly connect in the central somites. 
The ventral vessel emits one pair of secondary non-con- 
necting vessels in each somite. A corresponding non- 
connecting vessel (Hgs. i and 30) is also emitted by the 
dorsal vessel in all the somites except ix, x and xi. In 
the latter two somites they are rephiced by hearts. This 
secondary dorsal vessel is emitted in the posterior portion 
of the somite, close to the septum. It runs at once straight 
out through the body cavity, in almost right angles with the 
dorsal vessel, until it strikes the body wall, where it 
branches and forms a dermal system, especially developed 
in the inferior part of the body, sending out ramifications 
which extend along the longitudinal muscular layer below 
the neural ganglion, hut which do not connect or form 
any sub-neural longitudinal system (tig. 30), all the 
vessels being strictly transversal. In somites x and xi 
these transversal vessels have been replaced by the hearts. 
In somite ix one pair of lateral blood vessels pass from 
the sub-dorsal vessel and the hearts through the diverticula 
forming the lateral trunks (fig. i, /v.), which extend for- 
ward on either side of the worm to the peristomic region. 
In each of somites v to viii, each one of these trunks 
sends out one secondary vessel, which enters the septal 
glands in the somite (tigs. 1 and 2), and one vessel which 
supplies the dermal and sub-dermal parts of the somite. 
The main lateral trunk is branched in somite v or vi, 
one branch going forward and upward, supplying the 
prostomic and peristomic regions, while the other branch 
furnishes the pharyngeal glands and muscles with the 
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neoeasary blood. In the anterior somites these trunks 
branch repeatedly, forming in somite i and in the anterior 
part of somite ii a perfect network of capillary blood- 
vessels, which connect with the capillaries from the dorsal 
and ventral vessels, both above and below the pharynx 
and oesophagus. The vessel supplying the (esophageal 
diverticulum branches in the organ into numerous parallel 
vessels, which again collect into one trunk, as has been 
already mentioned. There are no dark epithelial pig- 
ment cells on any of the vessels, but the muscular part 
of the dorsal vessel and of the hearts is thick. 

The ventral main longitudinal vessel emits one second- 
ary vessel in each somite (fig. 30, /. v. v.). This vessel 
starts out anteriorly to the dorsal secondary vessel (fig. 
30, /. d, v.), and is parallel to the latter. It branches as 
soon as it reaches the body*wall into two distinct trunks, 
one smaller descending, and one larger ascending. The 
former one is very short, and extends, with branches, 
below the neural-ganglion, but does not anastomose w'ith 
the vessels from the dorsal branch. The ascending 
branch again divides in two parallel branches, which 
closely follow the parietes and again branch, forming a 
wide meshed capillary network on the dorsal side of the 
body-wall. This secondary ventral vessel is present in 
all the somites, even in ix, x and xi. The secondary 
branches of the dorsal and vental vessels are of about 
equal length and thickness, but the branch from the 
ventral vessel is much more branched than the dorsal 
secondary vessel, which is almost entire, and even in the 
ventral region emits few branches. A similar arrange- 
ment is found in Sparganophilus, lately described by 
Benham. (Quart. Journal Micr, Sc., Nov., 1892.) 

These secondary vessels are similar in the various 
species, except in Ocnerodriltts limicola and Hendrieiy in 
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which species the dorsal secondary vessel in somite ix 
is transformed to a connecting vessel between the ventral 
and dorsal vessel, similar to a heart (figs. 31 and 38, c, vl,) 
but of less thickness and more cylindrical throughout its 
length. A gastric secondary' vessel supplies the saccu- 
lated intestine. It leaves the dorsal vessel anteriorly to 
the other branches almost in the center of tfie somite, or 
hall-way between the septa. It develops into a lar^e 
gastric system, especially prominent in the somites oi the 
clitellum. 

There are no blood-vessels on the nephridia. 

The septal glands are furnished liberall\- \N'ith blood- 
vessels, emanating in each somite from the lateral vas- 
cular trunks (fig. i, v.). As will be seen, the vascular 
system in Ocnerodrilus resembles greatly that of Gordio- 
drilus, especially in having the dorsal and ventral vessels 
only connected in somites x and xi (or in ix, x and xi). 

^Xcphridia . The nephridia are present in all the 
somites, commencing with somite iv. The anterior four 
nephridia are very small, degenerate, devoid of or with 
very few peritoneal cells. The nephridium in somite iv 
is the smallest, the one in the vi is larger and the one in 
somite viii the largest of all the anterior nephridia. The 
nephridium in somite ix is always very large and fur- 
nished with copious masses of peritoneal cells. This may 
possibly be in some way dependent upon the supposed 
connection between this nephridium and the diverticulum 
in this somite. 

The nephridia in somites x and xi are sm.iller, some- 
what degenerate, but not to the extent as described by 
Beddard in O. Eiscnt\ but still covered with peritoneal 
cells which stain differently from the surrounding sperm- 
sacs. The nephridia posterior to somite xii are all cov- 
ered with peritoneal cells. They rather increase in size 
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towards the caudal end, the largest nephridia being found 
a comparatively short distance from the tail end (tigs. 5, 
10, 14). The size and quality of these peritoneal cells 
vary considerably in different specimens ; sometimes they 
are perfectly transparent with no dark cell contents, at 
other times they are so filled with a granulated mass or 
sections that the nuclei are not visible. Quite frequently 
the anterior nephridia show some peritoneal cells, the an- 
terior ones always less than those in somite viii which 
nearly always possesses a few of them. As has been 
already stated the nephridia in somite ix show a large 
mass of peritoneal opaque cells as many as any of the 
largest nephridia behind the clitellum. This is not the 
case in all species. For instance, in Ocnerodrilus Rosa 
the nephridium in somite ix is entirely destitute of peri- 
toneal cells. Still this nephridium is larger than any of 
the nephridia anterior to the clitellum (fig. 23, «. fh,). 

The upper part of each nephridium contains the great- 
est quantity of peritoneal cells. In the middle part the 
number diminishes, again increasing in the part nearest 
the nephridio pore. These pores open between the seta 
and the anterior septum in line with the inner row of setae. 
Tn the lower part of the nephridium the peritoneal cells 
coyer the canal on one side, while in the upper part the 
canal is entirely hidden by the cells. From the outside 
the nephridia appear like very large whitish masses al- 
most entirely filling the somites. The quantity of perito- 
neal cells vary in different species. In some, as in 
Ocuerodrilm occidentalism the peritoneal cells even in the 
posterior nephridia are comparatively few. 

Testes. There are two pair of testes, one in somite 
X and one in xi. This being the rule in most species. 
They are attached to the yentral side of the aiUerior 
septum against which they are generally pressed flat. 
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The testes in somite z are much more lobed than those 
in somite xi the latter being entire or heart-shaped while 
the former are multi-lobed. 

While this appears to be rather constant, I do not 
think any great specific value should be placed on the 
shape of the testes, the lobes varying in form and num- 
ber (tig. 3 and 4). 

Sperm'Sacs (tig. i, ssl. and ss*). There are two con- 
stant and two pairs of variable sperm-sacs. The constant 
sperm-sacs are found in somites ix and xii; the varia- 
ble ones in x and xi. These latter sperm-sacs vary 
much as regards their size. All the sacs are situated 
principally in the upper part of the body. The sperm- 
sacs in somites x and xi are connected, but those in ix 
and xii appear entirely isolated, neither connected with 
the other sacs or with each other. 

The sperm-sac in somite ix, consists of a heavy globu- 
lar mass attached to the posterior septum, between somites 
ix and x above the oesophagus. It is lobed, there being 
at least four or six large lobes and several smaller ones. It 
is connected by very narrow tubes following the septum^ 
with the. testes in somite x. The sperm-sac in somite 
xii is of a ditferent and very characteristic shape. It 
is much lobed and covers the upper and front part of the 
sacculated intestine in this somite like a well-litting collar. 
It is attached to the anterior septum separating somites 
xi and xii. The lobing of these sperm-sacs is much 
greater than those in the somite ix. These sperm-sacs 
are not connected with those in somite x and xi. The 
latter sperm-sacs are entire* not lobed. They are only 
present in very mature worms and are of variable size. 
When fully .developed they fill the larger part of these 
somites, which are besides crowded by the hearts, testes, 
ciliated rosettes, etc., found in them. The presence or 



Digitized by Google 



NBW SPECIBS OF OCNBRODRXLUS. 



absence, relative size or form, of the sperm-sacs m somites 
ix iind xii appear to afford good species characters. In 
Ocnerodrilus ofcideutu/is they are entirely wanting in 
somites ix and xii. In the other species described here 
as new these sperm-sacs are present, their lobation at 
least in its general traits, being characteristic of the 
species. 

Sperm duct and ciliated rosette. There are two pairs of 
ciliated rosettes, one pair in somite x and one pair in xi, 
corresponding to the testes (fig. 18). The rosettes are 
placed behind and close to the testes, and their structure 

oilers nothing unusual. They resemble each other in all 
the species, are vcrv large and delicate, spreading over 
the lower parts of the hearts, but free of the septa. The 
inner cells are large rectangular, with large oval nuclei 
and long cilia. The sperm ducts pass backwards and 
unite imperfectly with each other in somite xi or xii, 
and continue from that on as one duct to somite xvii, 
where are situated the male or spermiducal papillae, and 
in which also opens the prostate gland (or atrium). The 
sperm ducts are closely following the body wall, do not 
run straight, but in a wavy, snake*Uke way, but are not 
coiled. (In tig. i they are represented as straight 
in order to make the tig, clearer.) The male pa- 
pilla?, of which there is one pair, occupy the same place 
as the inner seta* in the respective somites. There 
is only one seta left, the other, the outer one, being 
abortive. The single remaining seta is not di^erentiated. 
In three of the species, the penial setse are wanting, while 
in Oenerodrilus occidentalis and other species they are 
either both present or one is wanting. The sperm ducts 
which in some species are enlarged in the vicinity of the 
male pore, are in this species of even width throughout 
their length. The ducts are only imperfectly joined. 
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While forming one single tube as fur us their outward 
form is concerned, they still remain separated, the ciliated 
lumen of each being readily visible even close to the 
papillje (fig. 57). The absence or presence of a enlarged 
and differentiated lower part of the sperm ducts is of the 
greatest importance as a species characteristic. A similar 
modification of the sperm duct is found in Pygmaeodrilus. 
The -prostate gfand is smaller than in most other species, 
except in Ocnerodrilus g^uatemaUB. In Ocnerodrilus occi- 
dentalis it passes from somite xvii to xxiv, or further 
yet; but in Ocnerodrilus Beddardi \\. occupies onh two or 
three somites, and in Orfierodrilus guatemaI<T onlv one. 
It is bent several times on itself (in this there is no con- 
stancy) and ascends first upward. The inner epithelial 
lining consists of only one layer of tubular cells similar as 
in the other species and as in Gordiodrilus. 

There exists in the prostates of the various species two 
more or less differentiated parts. Generally there is an 
upper only glandular part and a lower part which is 
muscular and which connects with the male pore. In 
these species, Ocnerodrilus sonorir and ouatemahr , tliis 
lower part is much less differentiated, containing tubular 
glandulous ceils, and this part of the prostate differs only 
in the addition of two muscular layers. In the other 
species the muscular part of the prostate is much differ- 
entiated and entirely void of the tubular glandulous cells, 
so characteristic of the upper part of the prostate in all 
the species. 

In Ocnerodrilus Beddardt the lovrerp^rt of the prostate 
is narrower, slightly tapering towards the purely glandular 

part (lig. 55). In O. sonortc (lig. 59) the lower muscular 
part is thicker than the upper glandular part, gradually 
decreasing in size towards the distal end. The prostate 
ol O, gualemalee is only half as long and about one-third 
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or one-fourth as wide as this organ in any of the other 
species and very characteristic in appearance (figs. 65 
and 66) . At the apex of the male papilla there is a small 
gland without any visible lumen. 

The <n*ary is situated in somite xiii, as is f^enerally the 
case in 01iL(ocli;i'l;t'. It is attaclK-cl to the anterior septum. 
The disposition of the ova is the L^eneral one. the hirger 
ones bein^j^ on and towards the outside and upper marj^ins 
of the ovary with the smallest ones further in. The 
ovary is pressed close to the parietes of body. 

The oviduci consists of one pair of trumpet-shaped 
organs in somite xiv, one for each ovary. The ovipore 
is situated in this somite, opening outwardly in front of 
the inner setae. The interior funnel opens into somite 
xiii, in close proximity to the ovary, and is engaged in 
the septum between somite xiii and xiv. It offers no 
jjreat peculiarities in its strut ture, hut is more rounded 
than in Ocncrodrilu^ occidculal i> (tig. 17). 

The spcrmathcciC (tig. i, 27, 28, 29) consist of one 
pair of flask or clul^-like bodies, situated in somite ix, 
opening externally behind the anterior septum in the in- 
tersegmental groove between that septum and the viii. 
The shape is flask or club-like, thickest at the inner free 
end, gradually tapering towards the spermathecal pore. 
It is narrowed at the middle and furnished with a varying 
number of diverticula, from two to six. These diverticula 
are short, of various length, but never as long as the 
width of the spermatheca at the point of attachment. 
The smallest ones are warthke. They are mostly situated 
at the upper broader end of the organ, and rarely more 
than one is found further down. In the diverticula the 
spermatozoa are seen massed. The inner lining of the 
spermatheca consists of tubular cells, which in cross- 
section appear circular, with large round nuclei. The 
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outer lining is very thin, with few nuclei. The lower 
part of the spermatheca is muscular, and appears to be 
constructed as in Gordiodrilus. There are a few minute 
oblong glands at the base of the spermatheca, at its junc- 
tion with the body wall. The external spermathecal 
papilla is, at full maturity, quite large and prominent. 
The form and existence of the spermathecse offer im- 
portant characteristics of specific value. In Ocnerodrilus 
Beddardt and Jimicola there are small diverticula. In O. 
agricuhi, O. Rosie, etc., the spernuilheca is round, or 
cylindrical, witli no diverticula, while in Ocnerodrilus occi- 
dcntalis the spermathecie are entirely wanting. In all 
the species examined by me the spermathecal porus is 
situated in somite ix, but in the species described by 
Beddard the porus, as well as the organ itself, appears 
to be in somite viii.* The structure of the spermathe- 
cae in the various species is very much the same ; in O* 
sofwra the muscular part is wanting. 

The spermatozoa are found with moderately long, 
straight, not wavy or screw like, tails. 

JVcrrons sys/cm. The chephalic ganglion is about lour 
times broader than liigh, emitting a large, generally three- 
forked branch, towards the prostomium. A network of 
bloodvessels emanating from the upper branches of the 
lateral vascular trunks and from the dorsal vessel, is 
spread over the cephalic ganglion in a way similar to what 
is found in Ocfterodrilus occidentalis. The ventral 
ganglion emits one pair of lateral ganglia in each somite. 
The pharyngeal plexus emits one pair of ganglia up- 
wards to the pharyn.x, and one pair laterally towards the 
bodv wall. 



* There i:> auiue uncert.iinty as to its lucalion. IkUiiarU says once that it is 
found in somite ix, while three or four times the statement reads in viii. 
The former probably is a misprint. 
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OcnerodrilttS goatemalae m. sp. Fig. 6i, 62, 63, 64, 
65, 66, 76. 

The clHetlum is small from somite xiv to xviii. 
The body is long, slender, of even thickness throughout, 
with a glossy lustre, and of dark opaque brown when 
preserved in alcohol. In this it differs from O. agyicofa, 

which ahvavs preserves its light and semi-transparent 
color. The size is about one and a fourth inch by three- 
fourths line lonjr, of course with some variations. It is 
one of the lon<^er and slender worms. 

The septal gland in somite v is almost twice as long as 
the one in somite vi. It is deeply lobed; this is also the 
case with the other glands. The size of the anterior 
gland is very characteristic. The gland in somite vii is 
much smaller, and resembles, in its proportions to the 
surrounding glands, those of Ocnerodrilus Hendriei^ from 
which it, however, differs in the lobinjif of the fflands. 
In O. Ilcndrici they iu*e ahiiost entire, while in tlie pres- 
ent form they are deeplv lobed. The <^lands in vii and 
viii are small, of almost equal size, but the one in vii, 
as usual, is the smallest of the four. 

The spermatheca is very small, the smallest found in 
any species. In fully matured specimens the height 
of the spermatheca is not quite equal to the width of the 
(esophageal diverticulum. The form is very much like 
that of O. sonora, but the size is even smaller, and as it 
is generally lying flat against the parietes, it may be easil}' 
overlooked. The lower part of the spermatheca is nar- 
rower than the correspondinj^ part in O. sono/ur, and the 
whole organ is darker and more opaque. There is onlv 
a trace of divertic ula, the wall being slightlv sacculated. 
This species stands near O. Beddardi\ souorw and 
Hendrieif but its characters appear very constant, in 
specimens collected several hundred miles apart, and I do 
not hesitate to classify it a well-defined species. 
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prostate gland is one of the most characteristic parts 
of this species, but unhappily all the specimens were con- 
siderably macerated, and the finer structure could not be 

nuidt* out. Specimens Iruni Tainaju. in the liighlands of 
Coban, showed the same characteristics as the specimens 
Irom Guatemahi citv, and I beheve the torm and si/e of 
the prostate constant. In structure the prostate gland 
agrees with the same organ in O. Bcddardi^ sonorai and 
//endriei, but in size it is quite distinct, being even 
smaller than the prostate in O. Hendriei, At the male 
papilla it is only about four times as wide as the width of 
the seta, and at the inner apex it attains double that 
size. It gradually increases in size from the male 
pore, but still it is very slender, and compared to the 
prostate ol O. Beddardi , is not halt as long and less than 
one-third as thick. It is entirely confined to one somite. 
The structure appears to resemble that of O . Beddardi . 
the lower or narrower part being iurnished with tubular 
glands, resembling those ol the upper muscular part 
only smaller. 

There is a seta close to the male pore. The outer one 
in the pair is wanting. In this it differs from O. Bed-^ 
dardi, in which the inner seta of the couple is wanting, 
but resembles O, sonora. It also differs in this respect 
from 0» liendriei, in which species both seta? of the 
inner couple in somite xvii are wanting. There is no 
enlargement of the sperm chict at the male pore. 

JIahitai. In garden soils in the citv of Guatemala, 
Central America, April, 1882. Also at Tamaju, on the 
river Polochic, on the Atlantic side of the same republic. 
In Guatemala city it occurred in the same locality as O. 
agricola, but was found about a month later. It is a real 
soil species, and I never found it in wet places. 
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Ocnerodrilus sonorae, n, sp. Fig. 57, 58, 59, 60,71, 73, 75. 

This species conies nearest Ocnerodrilus Beddardi, 
guiBiemaliP and Hendriei, Some ten specimens collected 

aj^reed in the following charactf ristirs : 

The septal inland in suniile \' is ol .ihnosl tlic same 
size as tlic one in somite vi and this one again is only 
little larger than the one in vii. The septal gland in 
somite viii is higher than in O. Bcddardi and is only 
little smaller than the gland in somite vii. All the 
glands are less lobed than in O, Beddardi, 

The spermatheca (fig. 71, spih*), is of about one-half 
the size as in O. Beddardi^ almost bag-like, very much 
flattened and with no trace of diverticula. There is no 
ditlerentiated muscular part of the lower portion of the 
organ, the whole being of the same structure. The 
spermatheca is about as long as the diverticulum is wide. 
It is very transparent, and shows much smaller and more 
irregular cells than the same organ of O. Beddardi, 

The sperm'Sac (Bg. 71, 5. 5.), in somite ix is large 
and somewhat lobed. The sperm-sac in somite x is the 
smallest of the four. The one in xi is larger, but not as 
large as the one in ix. The sperm-sac in somite xii is 
very large, much larger than the others. It is lobed and 
fills the whole of the somite. In no other species is the 
sperm-sac in somite xii of such size; the size appears to 
be constant. 

The sperm duct has no enlargement at the male pore. 

The prostate is short as in O. Beddardi, but it is more 
cylindrical and the muscular part is not tapering toward 
the glandular part, but on the contrary' the prostate is 
gradually increasing in size from the inner apex towards 
the male pore, and the muscular part is in no way differ- 
entiated as regard outline. This I consider a good 
species characteristic of small variability. The prostate is 
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much twisted and confined to two somites. In the inner 
couple of seta* in somite xvii the outer seta is wanting. 

The ivsophagns is greatly nipped by the septa, is much 
sacculated and is wider than in any of the other species. 
The clitclhim is very short comprising xiv, xv, xvi, xvii, 
as in O. agricohi. 

The most characteristic features of Ocncrodrilus souora 
are : the very large sperm-sac in xii ; the sacculated oeso- 
phagus; the form and size of the spermatheca. 

Ilahitiit. In moist soil near irrigation canals in San 
Miguel de Horcasitas, Sonora, .Mexico. As Ocncrodrilus 
Bcddardi appears to be confined to the Cape region of 
Baja California in the vicinity of San Josi' del Cabo, so 
is O. sonoric to date only found on the mainland of 
Sonora, Mexico. 

Ocnerodrilus Hendriei, Fig. 38, 39, 72, 77, 83. 

ClitcUiim begins at the center of xiii and extends to 
center of xviii, thus comprising four whole and two half 
somites. 

Size of worm about i inches by line. 

Spcrmathccal pore in somite ix as usual. 

Oviporc in xiv and $pcrmiducal pore in xvii as usual. 

The inner couple of the setie in somite xvii is wanting. 

The septal glands differ from those of other species 
described in this paper. The anterior one m somite v 
is large, much larger than the one in somite vi. This 
again is much larger than the one in somite vii which 
again is of nearly the size as the one in somite viii, both 
being very small. The characteristic points in these 
glands are thus the unusually small size of the two pos- 
terior glands in somite vii and viii or in fact the com- 
paratively small size of the three posterier glands com- 
pared to the anterior gland in somite v, this gland being 
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ot about the same size as in other species. As regards 
the lobing of the glands, it resembles that of O. Rosa^ 
that is the glands are almost entire, but the relative size 
of the gland is very different from what is the case in 
that species. In O. JRosa the gland in somite vii is much 
larger than the one in somite viii while it is of nearly 
the same size as the one in somite vi. From Ocnero" 
drilus gtMtemaltt which this species resembles perhaps 
more than any other, it is distinguished by more entire 
septal glands, by a smaller spermatheca, etc. 

The scpcrniathccn is very small, about as long as the 
diverticulum of the cesophagus is wide. It is contracted 
on two places and greatly resembles the same organ in 
O. limicola. 

The sperm^sacs occur in ix, x, xi, xii. The one in somite 
ix, as usual, situated principally above the diverticulum, 
is very large, filling the whole of the upper part of the 
somite. It is entire, not lobed. The sperm-sacs in x are 

smaller, or even absent, but the one in vi is again very 
large, occupying a large part of the respective segment. 
The one in xii is situated as in the other species, and is 
deeply lobed, but as regards size is nuich smaller than 
the one in somite xi. In O. sonor<e the sperm-sac in 
somite xii is very large. 

The prostate gland is short, running through about two 
somites. The muscular part is very small and the lower 
part of the sperm duct is not enlarged. The specimen 
being much macerated, I am not able to give a very ac- 
curate description of these organs. There is a very small 
zone around the male pore, partly extending ventrally. 
The inner couple of seta; in somite .xvii is wanting (tig. 
72). 

As regards the size of the prostate, O. Hendrici and 
guatemaUt resemble each other more than they do other 
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species. O, Hendriei has the largest prostate of the 
two, about as large again as the one in O. gnalemala (fig. 
65, 66 and 83). 

The vascular system resembles that of Oenerodrilus 
limicola, and there is a large connecting vessel, evidently 
a pulsatin«^ one. in somite ix. just behind the iliverticu- 
lum ol the d'sopliai^us. But this vessel is hir<(er than in 
O. I/>n!ri>/ii, and partakes in shape and size ot the nature 
ol a heart, much resembling the one in the somite pos- 
terior to it. 

Jlabitat. Santo Tomas, Guatemala, Central America, 
between Salama and Coban, on the road after a rain. 

Oenerodrilus limicola, n, sp. Fig. 31, 35, 47, 53, 78. 

The Cliteilum comprises at least five somites, extend- 
ing from xiv to xviii, and encroaching on somites xiii and 
xix. 

S pcrmathccal pore in somite ix, as usual, in the groove 
between that and somite viii. 
Ovipore in somite xiv. 

Male or spermiducal papilla one pair in somite x^ni, 
and a pair of prostate papillae in somite xviii. The zone 
surrounding the papillae is small, and does not extend 
across the ventral region, as in O, agricola. 

The septal glands are in somites v to viii, as usual. 
The anterior three <;iands are the largest, of nearly equal 
size, but the one in somite v is sli^hiiy lon^ei . All the 
trlands are characterized bv beinj^ much mott- deeply 
lohed than in an\' other species, even more so tlum in O. 
Bcddardi and i^ tmtauaUe , The posterior gland in somite 
viii is, as <^enerally, the smallest. 

S prnuatheca (hg. 31-35. s. sptli.) one pair in somite 
ix. This organ is smaller in this species than in any of 
the other which possess spermatheca?, except O, gtiate^ 
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mafiV. The form is irregular, cylindrical, conlraclt*cl in 
several places, and with a tew only slightly elevated or 
wart-like diverticula, hardly differentiated from the main 
pouch. In general appearance it comes nearest to that 
of O. Beddardii but it is smaller, and the diverticula are 
less prominent. 

The testes are in somites x and xi, and offer no pe- 
culiarities. The sfcrnt'Sars are ver\' lartje, and always fill 
the soiiiiles i.\ to xii. The sjUTin-sac in somite ix is situ- 
ated as in (). IWddardi aiul O . in^ricohi. It is deeplv lobed 
as in tliese species. The sperm-sacs in somite xii are 
similarly situated and lobed as in the species just referred 
to. Ovary and oviduct ^ as usual, respectively in somites 
xiii and xiv* 

The clitellum does not show the peculiar zone around 
the male pore as in O. agricola^ and the male papilla is 
very small and not prominent. 

The inner pair of setse in somite xvii is wanting, simi- 

larlv as in O. agricola, Jfcndrici, etc. 

While all other species contain onU one pair ot pros- 
tate j^rlaiuls, (). liniicola possesses two pair, one in somite 
xvii and one in xviii. The one in somite xvii opens in 
the male pore, together w ith the sperm duct. In Gordio- 
drilus robtistust as lately described by Beddard, there are 
two prostates on each side opening in two consecutive 
somites, but only one pair of sperm ducts, both sperm 
ducts opening in one pore. The prostate itself is un- 
usually narrow at the distant end, thicker at the middle, 
and then attain ^ratlualiv taperin^^ towards the muscular 
p.irt. This muscuhir part is narrowest close to the <rlaiul- 
ul.ir part, irom which it gradually increases in size to- 
wards the male pore (tig. 53). 

The sperm ducts are not enlarged close to the pore, as 
in at least three other species, O, a^icota^ Rosa and rc^i/- 
tract us. 
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The inner couple of the seta* in somite xvii, close to 
the male pore, is tjeneralh" lull, thou<^h in some specimens 
there was onlv one seta. The pair in xviii is also present. 

A most important characteristic of the species is a con- 
necting secondary vessel in somite ix. In other species, 
except 0» Hendrieir so far known, the two pair of hearts 
in somites x and xi are the only four secondary vessels 
which connect the dorsal and ventral vessels. But in 
O, limicola we find one pair of large vessels in the poste- 
rior part of somite ix, just behind the diverticulum, which 
connects the two main vessels. This connectinjr pair is 
cvlindrical of almost even width, and evidentlv does not 
pulsate, or pulsates only weakly, judging from its appear- 
ance in preserved specimens (fig. 31, c. v). 

In size Ocnerodrilus limicola stands between O. 
Btddardi and O, agricola. It is decidedly smaller than 
agricola^ especially as regards the part anterior to the 
clitellum. Too much importance must not be placed on 
the si«e of any of the species, as they vary considerably, 
and the smaller indix iduals are equally se.xually developed 
a> the larger specimens. 

J/ahita!. This worm I found in a clear running mill- 
race and pond at El Portal, a hacienda close to Antigua 
ttuatemala. in Guatemala. Central America. It appears 
to be strictly a water species as I did not find it in the 
drier soil outside of the pond. AU the other species 
hitherto known either live both in water and in drier soil, 

in soil only* and must be considered as semi-aquatic 
or terrestrial. 

Ocaerodrilvs Eiseni Beddard. 

This worm lalelv described bv Beii»-iard differs, accoril- 
to that author, Irom the other species as regards the 
x^V\^ing points: Cliteitum extends from somites xiii to 
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xviii.and does not encroach on tht* adioininLf soniiles. Such 
distinct clitellum is not possessed by tiie other species, in 
all of which the clitellum encroaches on the adjoining 
somites. The inner pair of seta in somite xvii is wanting 
entirely. In this respect this species differs from many 
other species, except 0,agricoia, Hendriei^xid contract usy 
which all possess this characteristic. 

Sfermathecal fore between somites vii and viii» and 
the spermatheea in somite viii, are smaller than the 
spermatheca' in (J. u^riroia. All other species possessing 
spermatheca' have this organ (one pair) situated in somite 
ix. No sperniatlu'cal diverticula. Ovifore in \iv and 
oviduct in the same somite, opening with the lunnel in 
xiii behind the ovary. No enlargement ol the sperm duct 
close to the male pore. Prostate with a long, narrow, 
muscular tube. 

Buccal cavity extends through three somites and the 
pharynx to the fifth, as in other species. The buccal 
cavity of all species examined by me appears shorter, 
though the want of septa makes the limits uncertain. 

The a'S'Op/i(i^ii> is widenetl al the junction ot the 
diverticula, which is not the case in the other species, 
at least not to the same extent. The ciliated tubular in- 
testine is narrower than the (esophagus, and difters in this 
from other species, all of which have the oesophagus and 
tubular intestine of more or less the same width. 

Nepkridia degenerate in somites x and xi, as is the case 
to a greater or lesser degree in other species, and the 
posterior nephridia are enveloped in large peritoneal cells. 

Testes in somites x and xi. 

Habitat in soil, not in water. 

As will be seen from the above characteristics this 
species dillers Irom all others in hav ing the spermatheca' 
in somite viii. It undoubtedly comes nearest to O, agri- 
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cofa, tlu- spcnnatheca* ol the two .species being of the 
same LTeiieral torni, but much hir<rer in O. do'rico/a. The 
clitellum in the latter species is also the smallest. 

Ocnerodrilus Rosae, sj>. Figs. 23, 24, 25, 26, 36, 48, 
79- 

This is a small species, in size a little longer but not 
any wider than Ocnerodrilus occidenialis or about i 
inch by ^ line. The body-wall is peculiarly thin, es- 
pecially in somite xii, and more transparent and less 

toui^h than in (). occidoitalis. Clitellum commences at 
the anu i ior or '4 ot somite xiii and extends to xviii. 
There is no ventral /.one surrounding' tlie male pore as in 
O. agricola which this species otherwise comes near. 

The seta are as usual, and the inner couple in somite 
xvii is wanting. 

Spermathecal fore in xix. 

Ovifore as usual in xiv and Spermiducal or male 
papilla (one pair) in xvii. 

This species appears to form a group with O. contractus 

and ii'^ricola. 

i'he upper part ot the peristomium is lonjLjer than the 
second somite, but tlie prostomium appears smaller th.in 
in other species. The buccal region extends to the pos- 
terior part of somite ii when the worm is contracted. 

Pharynx occupies somites iii. iv and v and is as usual 
very muscular and glandular, but the salivary glands on 
the upper side are much larger than in any other species, 
projecting backwards and encroaching on somite v in 
such a way that the septal gland in this somite is pushed 
backwards into somite vi. 

The four septal glands in somites v-viii are smaller 
than in other species and crowdetl toi^ether in the space 
below three segments. In other words, the salivary 
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glands arc larger and the st'j>tal glands are smaller than 
in other species. In reality they are conlined to the same 
somites as other species of the genus. 

The anterior septal gland in somite v is hardly any larger 
than the one in somite vi. The one in vii is hardly lower 
than the one in vi, while the septal gland in somite viii is 
much higher than in other species except O. occidentalism 
but with a much smaller base. The anterior septal ^land 
has the broadest base, those follo\vin<r have shorter bases, 
and the last one in somite viii has the shortest base ot 
all: this is the opposite ol wliat is the case in the other 
species. But this peculiarity is not the only one as re- 
gards these glands. They are all of them less loln-d 
than in any other species except perhaps O, occidentalis 
and Hendriei, the anterior gland in somite v being espe- 
cially entire and continuous in outline. 

The msofhagus which in most other species is tubular 
and hardly contracted is in this species very much nipped 
b\ the septa. Its walls are also thicker except in somiie 
xii where ihev are remarkablv thin and transparent. In 
this somite also, the tubular intestine (or posterior pari 
ol the oesophagus) is narrower, the sacculated intestine 
commencing first in somite xiii, where, as usual, is also 
found the ovary. The inflation of the sacculated intes- 
tine is not any greater in somite xiii than in any of the 
other clitellial somites. 

Testes in x and xi as usual. 

The sperm-sacs are small, of undecided form situated 

in the upper part of somites ix, x, xi and xii. The an- 
terior and posterior sperm-sacs are not deeph lobed. In 
tills respect the species ditters Irom all the others. 

The spcrmatheca (tig. 23—36) is long, cylindrical, ol 
even outline, thick, and opaque, without any trace of di- 
verticula. It resembles that of 0» agricola in this respect. 
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but in shape it is entirely and characteristically ditterent 
from the one in that species. It is about one-third as 
thick and three-fourths as long as the diverticulum of the 
oesophagus. The spermatheca of O. agrtcola is about 
one and one-half times thicker than the diverticulum, 
and almost globular in outline. 

The ciliated rosettes are in this species smaller, as com- 
pared to those of other species. 

The prostate glands are very slender and twist consid- 
erably, extending behind the clitellum, or as far as the 
end of somite xx. In width they are about the size of the 
widest part of the ventral j^anj^lion. The prosfatc con- 
sists of two distinct parts: the more distant one, which is 
glandular, and tlie one nearest the male pore, which is 
muscular. The j^landular part is b}- far the longest, as 
well as the widest. In form it is cylindrical, of the same 
width throughout its length, and not tapering as in some 
other species. This glandular part consists of a single 
layer of epithelial cells, just as in all other species. 

The muscular part is in this species very long, occupy- 
ing about the length of one and two-thirds somite, and 
about one-third or one-half longer than the enlarged part 
of the sperm duct. In width the muscular part of the 
prostate is slij^htlv narrower than the glandular part. It is 
also more transparent. The transverse muscles are very 
conspicuous (tig. 24), enclosing a large, regular and well 
defined lumen. The prostate and the sperm duct are en- 
tirely independent of each other until they reach the male 
pore, in which they both open apparently separately. 

The muscular part of the prostate is a little less than 
one-half as long as the glandular part, and somewhat 
narrower. It is narrowest close to the glandular part, 
and then becomes wider towards the male pore. The 
greater part, however, is of even thickness. In the 
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vicinity of the male pore it narrows considerably, but 
widens again nearer the pore. The interior lumen of the 
muscular part is much wider close to the glandular part 
of the prostate. The walls oi the muscular part consist 
of spirally wound muscles, which enclose a row of gland- 
ular bodies arranged at intervals in globular masses around 
the lumen (tig. 25). 

Sperm duets. The most important character of Oe- 
uerodrihis Rosic is connected with the sperm ducts. In 
all the others, except O. coutrdct and ti^rico/n , the two 
ducts on either side unite in somite xii into one continuous 
duct, of equal size and thickness throughout its course, 
and even in the somite of the male pore (xvii) is in no 
prominent way differentiated. But in Ocnerodrilus 
Rosa the sperm-tube is prominently modified in xvi 
and xvii. It is there enlarged to about five or six times 
its original or usual size, forming a kind of long, cylin- 
drical, shuttle-like at both ends, tapering enlargement, 
the lumen of which is somewhat vrzxy and as wide 
as the sperm duct before it enters the enlarj^ement. The 
transition between the narrow and the wide j^tart ol the 
duct is short, but gradual. Compared to the prostate 
gland, this enlargement of the sperm duct is about one- 
fourth wider than that organ at its widest point. It is Hat 
or compressed, and when in its natural state lies closely 
pressed to the parietes of somites xvi and xvii, parallel 
to the ventral ganglion. In length this enlargement 
reaches from the middle of somite xvii to the anterior end 
of somite xvi, thus occupying a length of almost, but not 
entirely, one and one-half somite. The enlargement is 
about one-third witler than the widest part ol the ventral 
ganglion in the same somite. 

The enlargement consists ol a heavy longitudinal laver 
of muscles, composed of small, shuttle-like cells, arranged 
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longiluclinall\ . Thcsf ilircc tlv enclose tiic Di ij^inal duct. 
A transverse layer ol muscles surrounds the whole en- 
largement. 

Habitat^ under damp moss at springs at iSan Antonio, 
near the city oi Guatemala, Central America. 

Ocnerodrilus contractus, n. sp. Fig. 42, 43, 45, 50, 
51, 52, 67, 80. 

Clitellum occupies xiii-xviii. The inner pair of seta; 
in somite xvii is wanting. One very elevated papilla and 
a narrow half-moon like groove around the male pore, 

but no ventral zone. 

The septal L^hmiis resemble those of (). orridciitnlis 
and (). /"iosif. The inland in somite v is not huLrcr 
than the one in vi, hut somewhat smaller. The 
gland in somite vi is the largest ol the lour glands. The 
gland in somite vii is of nearly the same size as the one in 
somite v, or slightly smaller. The gland in somite viii is, 
as usual, very small as to height, but not as narrow of base 
as the corresponding gland in O, Nendriei, All the 
glands are only slightly lobed, almost entire in their 
margins. The relative size of the septal glands distin- 
guishes this species from O. Ifendriei. 

The sd/izd/'v g'lands ot the pharynx are rather deeply 
lobed. the lower Ljlands beiiiLj the largest ones. 

The septa supportinLi the --eptal glands vary in size, 
and are all much thinner than Jtor instance in O. llendrici. 
The one between viii and ix is the thickest. The one 
between viii and vii is much thinner, and those between 
V and vi and vi and vii are the thinnest, both being of 
nearly equal size. 

The spermatheca is cylindrical, rather even in outline. 
It is larger than the same organ in O, Nendriei, but not 
as large as in O. RosiCy though of about the same form 
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as in that species. The length of the spermatheca is not 
quite equal to that of the oesophageal diverticulum, while 
in O, Rosm it is longer than the said diverticulum. These 
measurements refer to sexually mature species. The 
lower part of the spermatheca is narrower and muscular, 
the muscles being arranged in two directions. The outer 
circular layer is the thickest, and reaches only to the 
pouch part of the spermatheca. It contains large round 
nuclei. The longitudinal layer extends all around the 
spermatheca, and is narrower than the inner epithelium 
of the pouch. The cells of the epithelium are narrower 
and less regular than in O. Bcddardi. 

The oesophagus is contracted at the septa similarly as in 
O, Hendriti and Roub, The sacculated intestine begins 
in somite xii, and differs in this respect from 0» Rosee^ 
in which species it commences in somite xiii. 

The sperm-sacs are large, and in mature specimens con- 
stant iri size and are characteristic of the species. The 
one in somite ix consists of an enormous sac, not lobed, 
which fills the whole vsomite. The sperm-sac in somites 
X and .xi are narrow, but long, reaching from the dorsal 
to the ventral parietes. The sperm-sac in xii is lobed, 
and attached in the usual way to the anterior septum. In 
O. Rosa the sperm-sac in somite x is generally wanting, 
and always, when present, is of very small size. 

The vasctfiar system resembles that of other species, 
but there is no connecting vessel in somite ix, as in O. 
Hendriei and limicola^ which former species the present 
form otherwise much resembles. From O. limicola^ which 
possesses this connecting vessel, the present species is dis- 
tinguished among other things by its almost entire septal 
glands, by one pair of prostates, etc. 

The lower part oi the sperm duct is muscular, enlarged 
and shuttle-like, in very much the same way as in O, 

2i> Bu.. Vol. m. ( 90 ) iwustj 19, im. 
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liosa and agricola. But the relative length is not the 
same. In O. contractus this muscular swelling ot the 
sperm duct is as long as the muscular part of the prostate, 
while in (). Rosce this part is about one-fourth to one-third 
smaller than the muscular part of the prostate. 

The lumen also is wider in this species than in O, Rosm. 
In O, contractus the lumen is considerably wider than the 
narrow part of the sperm duct, while in RostB the 
lumen is narrower than the sperm duct proper. In O, 
contractus the lumen occupies about one-third of the en- 
largement, while in O. Roste it occupies only about one- 
sixth or one-seventh. The enlargement consists of 
two additional la vers, one exterior of transverse muscles, 
which part is very thin, and one interior of longitudinal 
rhomboid cells, arranged obliquely. 

The prostate is long, cylindrical, not tapering, with a 
long muscular lower duct, of similar form and construc- 
tion as in Rosa, This muscular part of the prostate 
is of the same length or slightly shorter than the muscular 
part of the sperm duct. The glandular part of the pros- 
tate is shorter than in O, Rosa, or about one and one-half 
times larger than the muscular part. In O, I\osu' it is 
over twice as large as the muscular part. 

The ovary is in xiii and the oviduct in soniitt^ xiv, as 
usual. The ovary, affixed to the anterior septum, con- 
tains very large globular or circular ova;. The oviduct 
is almost straight, gradually increasing in size towards 
the funnel, which is not distinctly set, widened or re- 
flected. 

The cephalic ganglion is in somite iii, and the infra- 
pharyngeal ganglion, which is very large, is between 

somites iii and iv, as usual. 

Habitat, in pools close to the road, near Llano Grande, 
in Guatemala, Central America. 
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Ocnerodriltts agricola, w. sp. Figs. 34, 41, 44* 46, 54, 
81. 

Ciitellum is very small, occup3ring only four somites, 
from xiv to xvii, inclusive, sometimes transgressing on the 
adjoining somites xiii and xviii. But the shortness of the 
ciitellum is not its only characteristic. It does not extend 

to the region nearest the ventral j^an^lion, as in the 
other species, hut immediately around the male pore in 
somite xvii it shows ;i half-moon like margin, leaving a 
round disk-like zone surrounding the male pore. But 
this zone is much thickened, of a somewhat different 
structure from the ciitellum. The specimens having be- 
come much macerated, I could not fully make out this 
structure, but it occupies the whole width of somite xvii 
and part of xvi, on which latter it curves with a concave 
sweep towards the anterior part of that somite. 

S-permaihecal fore in somite ix, close to the septum and 
in the inter-segmental groove. 

S-permidncal papilhp^ one pair in somite xvii. 

Oviporc in somite xiv. 

The anterior septal gland in somite v is longer and 
broader than the one in somite vi. The septal gland in 
somite viii is very low, and is the smallest one of the four 
glands. The anterior gland is less lobed than in O, 
Beddardi, or in 0» guatemalm. 

The s^a in the gland bearing somites are, as usual, 
thicker than the other septa. 

SpermaiheciF^ one pair, are found in somite ix. In 
shape the spermatheca differs from those of the other 
species, in being almost globular without any diverticula, 
and of a size at least twice as large as the spermatheca of 
Orncrodrilus licddardi . In general shape it agrees witii 
the same organ in O, £is€m\ as described and rigured by 
Beddard, but it is larger and more globular, apparently but 
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little varying in shape or size in sexually mature worms. 
The lower part of the sperroatheca is muscular, but there 
are no glands at the base. The spermatheca fills the 

whole width of the somite. 

Testes are found in two pairs, one in somite x and one 
in \i. of the same shape and size as those in O. Bcddardi 
and other species. 

Sperm'Sacs are found in somites ix, x, xi and xii, of the 
same general form as those of O, Beddardt\ The sperm- 
sacs in somite ix are globular and lobed, but not as much 
so as those in somite xii» which are deeply lobed, and 
closely cover the anterior end of the sacculated intestine 
like a collar. The sperm-sacs in O, Beddardi^ agricola 
and guatcmahe are all very similar. They do not enclose 
nor even cover the testes, and the anterior and posterior 
sperm-sacs are not connected with the middle ones. These 
latter are unusually large in this species, occupying the 
whole space in somites x and xi between the body-wall 
and the other organs. They are larger than in any other 
species of Ocnerodrilus. 

The ciliated rosettes and sperm ducts resemble those of 
O, JRosa and contractus^ but the prostate glands are much 
longer, extending from somite xvii to xxviii, as in O, oc- 
cidentalism to which species, however, the present worm 
shows no other atiinils . The sperm duct is enlarged, or 
rather is surrounded by a muscular swelling close to the 
male pore. The enlargement is about one-third as long 
as the muscular part of the prostate. 

The muscular part of the prostate is very long, cover- 
ing approximately two somites or more, while the gland- 
ular part of the prostate extends through nine somites. 
In the other species with similar structure of the male 
organs, the prostate is much shorter. Thus in Hen'- 
driei and contractus^ the glandular part of the prostate 
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does not exceed two and one-half times the muscular 
part, while in the present iorm the glandular part of the 
prostate is about four times as long as the muscular part. 

The €fvary and oviduct are, as elsewhere, situated in 
somites xiii and xiv, and offer no peculiar characteristics. 

The inner couple of the %€tm in somite xvii is wanting. 
The species is easily and best characterized by the large 
globular spermatheca in somite ix, which is so large that 
it obstructs the view of the oesophageal diverticulum. 

The body-wall of OcncrodriJus agricola is verv thin, 
much more so than in other species : it is also quite trans- 
parent and white. As to size, this species is thicker than 
any other. Specially the anterior part is thicker than the 
corresponding part of O, Beddardi, 

Habitat. Guatemala City, in Guatemala, Central 
America, in garden soil. This species was never found 
in running water, but always in moderatel}- dry places. 

Ocnerodrilus occidentalis, Eistn. Figs. 15, 16, 21, 
22, 68, 69, 70, 82. 

Clitellum occupies six to seven somites, from xiv to xix, 
sometimes encroaching on somites xiii and xx. It is not 
always present, even in sexually mature specimens. 

No spermathecal pores or sfermatkeca. Sfcnni ducal 
or male papilliB^ one pair in somite xvii. The inner 
couple of setae in somite xvii present; wtpore'va somite 
xiv— one pair; septal glands in somites v, vi, vii and viii. 
The glands respectively in somites v, vi and vii are of 
about the same size, while the one in somite viii, which is 
generally in other species much lower, is in this species 
of about the same size as the anterior glands. The gland 
in somite v is not longer than those in vi and vii, and all 
the glands are less lobed than in other species. 

The testes and sperm-sacs are differently arranged in 
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Ocnerodrilus occidentalis than in any other species so far 
known. Instead of two pairs of testes there is only one 
pair. This one situated in somite x, attached to the 
anterior septum. It is of the same general structure as 
the posterior testes in O. Beddardi^ small, thin and heart 
shaped. Instead of a pair of testes in somite xi, as might 
be expected from analogy with other species, we find 
in this somite a pair of small sperm-sacs, which mij^ht 
be mistaken tor testes, and were so at first consid- 
ered by myself. They are attached to the anterior 
septum, varying in size, but always only slightly larger 
than the testes, and never attaining to the size of the 
sperm-sacs of the other species. This sperm-sac, which 
is situated in line with the testes in the somite in front, is 
rounded, almost globular, with a more or less irregular 
surface, like a more or less inflated or collapsing balloon. 
It is furnished with a lower duct, which consists of a 
muscular and glandular layer of cells which in the duct 
are strongly ciliated. This duct reaches only to the 
septum in somite xi, and then connects from there with 
the anterior testes. I suspected first that this muscular 
duct connected with the exterior through the body-wall, 
in which case the sperm-sac would have served also as a 
spermatheca, this organ being absent in this species, but 
I could not find any connection between it and the body- 
wall. 

The lobed sperm-sacs which in other species are found 
in somites ix and xii, are not found in this species, nor is 
there a pair of sperm-sacs in x, as in all other species. 

prostate inland is very long, several times bent on 
itself, and extending from somite xvii to xxvi, when fully 
developed. The ciliated rosettes are in somites x and 
xi, behind the testes and sperm-sacs. The sperm ducts 
pass posteriorly and open with the prostate in somite vii. 
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The st'ta of the inner couple in this somite are both 
present (tig. 68). There are no spermatheca. 

Orary in xiii and oviduct in somite xiv. The inner 
opening of the oviduct is iound in somite xiii, close to 
the ovary. It is ol less rounded form than in Ocnero^ 
driltis Beddardi, 

The fuphridia are much smaller than in any other 
species, and occupy only about one-fifth of the whole 
width of the somite, while the nephridia in most other 
species are very large, occupying the larger part of the 
somite, the upper part ot the nephridium of O. Beddardi 
covering the whole width of the somite from septum to 
septum. Those in front of and in the clitellum, except 
the one in somite ix, are not surrounded by any peritoneal 
cells. Those posterior to the clitellum are furnished with 
a few such cells along the upper part of the nephridium, 
the long, slender lower part being entirely free. The 
quantity of such cells varies greatly with maturity of the 
individual. In many specimens they are hardly traceable, 
in others they are more prominent, but never to such an 
extent as is the case in any of the other species, where 
this t^landular covering is most copious. As a rule, in 
the sexually mature worms the peritoneal cells are more 
numerous, in voun<ier worms of O. occidentalis I could 
find no trace of them. The nephridium in somite ix is 
always at sexual maturity furnished with peritoneal cells, 
but only along its upper part. This is in analogy with 
the development of the nephridia in Ocnerodrilus Bed^ 
dardi, where the nephridia in somite ix are larger than 
any others anterior to the clitellum. 

The alimentary canal offers the same characteristics as 
in the other species, but the anterior portion is much more 
contracted and shortened. Thus the pharynx is more 
globular, and the oesophagus and the tubular intestine 
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are thicker than in O, Beddardi, The tubular intestine 

is considerably nipped by the septa. The sacculated in- 
testine commences in somite xii, and the inflation is widest 
in the anterior somites, as in the other species. The 
body-wall is much tougher than in any other species. 

Size of worm, about three-fourth inch long by three- 
fourth line wide. 

From the above it will be seen that O. occidentalis differs 
in many important points from all other species known. 
The septal glands in viii are very large, in all other species 
they are very small, compared to the anterior glands. 
Spermathecse are absent. Sperm-sacs in ix, x and xii 
are absent. The one in xi is diiierently situated and of 
a different structure from those in any other species. 
The nephridia are smaller than in other species. The 
number of bloodvessels in the oesophageal pouch are less 
in number than in other species. The pouch itself at its 
attachment to the oesophagus is not^ or only a trifle, nar* 
rower than at its greatest width, while in all other species 
the pouch is much narrower at the attachment than else- 
where (fig. 84). 

With an increasing number of species known, it may 
be necessary to arrange them in sub-genera, though at 
present any subdivision of the genus would be super- 
fluous. 

Habiiai, California, San Joaquin valley, at Fresno, 
in garden soil. It comes to the surface when irrigation 
is practiced. So far only found in the garden of the 
Eisen Vineyard, six miles east of Fresno. As I have in 
vain looked for it elsewhere, it is possible that this worm 
has been introduced there from some other locality with 
plants, though I believe that the native habitat of the 
worm is in California, as at the time ol the tirst find no 
foreign plants had been introduced. 
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Set^. 

But little mention has been made of the setae of the 
different species. As species characters they are of 
limited value, principally on account of the difficulty ex> 
perienced in describing them properly, but also on ac- 
count of the small variation between the different species. 
In all the species the seta' are sigmoid of the lumbricid 
pattern, and in their general form there is but little or 
any difference between those of various species. But 
in size the difference is greater, as may be seen from 
figures 74 to 82, where are represented the setse of ail the 
varieties described by me. All the figures have been 
drawn to the same scale (about 750 diameters) by means 
of a camera, and are as exact as it was possible to make 
them. The margins in all the forms are more or less 
wavy, in some there is only a suggestion of undula- 
tion, in others again the outlines are distinctly wavy. A 
comparison of the tigures will give a better idea than any 
lengthy description. It will suffice to say that the an- 
terior or free ends of the setie are more wavy than the 
posterior parts. The seta: of Ocuerodrtlns Heudriei^re 
more wavy than those of any other species (fig. 77), and 
are besides very characteristic in form. It is inter- 
esting to note that the setae of this species differ, both in 
size, form and waviness, from the setae of O. guatemala, 
its most allied species. The setae of O. Umicola are per- 
haps the most characteristic of any, the general central 
swelling here having given place to two rounded swellings 

(fig. 78). 

With our knowledge, extended through the discovery 
of new species, the following must be the diagnosis of the 
genus: 
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Ocnerodrilus Hisen. 

Small oligochetes inhabiting soil, water, or both. Cli- 
tellum comprises the oviduct and the male pore. 

Spermathecae, with or without diverticula, present or 
wanting; in somite ix or viii, generally in ix. Sperm- 
athecal pores in front of inner couple of sette. 

No differentiated penial setae ; the inner pair in somite 
xvii either wanting entirely or wanting in one seta, or 
present. Nephridia paired, after the first few surrounded 
by a smaller or greater quantity of peritoneal cells. 

Alimentary canal without gizzard and typhlosole, but 
with one pair of diverticula in somite ix. These diverti- 
cula connect with the oesophagus in the posterior part of 
the somite near the posterior septum. No subnervian 
vessel. One pair of hearts in somite x and one pair in 
xi. Sometimes a stout connecting vessel in somite ix. 
The ventral and dorsal vessels are, except in the som- 
ites, generally only connected in somites x and xi, 
and sometimes also in ix. One pair of lateral longi- 
tudinal vessels from the diverticula of the cesophagus. 
Testes in \ and xi. One or two pairs of prostate glands 
(atria) in somites xvii and xviii opening in the same 
papilla as the sperm ducts. The epithelial lining of the 
prostate only one cell thick. 

Stkoptic Arrakgbnbnt op thi Spbcibb. 
I. Sperniatbeca present in somite ix. Lower pwrt of sperm dnct not 

• iilari^'ed. 

1. In the inner coupk' f)f seta* in ^oniitf xvii one seta is wauting. 
The lower part of the prostate nut greatly differeutiated. 

a. The spemmtheoa large, olaMike^ witli MT«nd distinot bat vndi. 

meniury diTertionla. The anterior septal gland is much 
larger than the one behind in somite yi. The prostate not 
exceedingly small. O. Beddarpi. 

b. The spermathc'c-a is small, slij^htly indented, hnt otherwise with 

no distict diverticula. The anterior septal gland twice as 
long as the gland in somite vi. Prostate gland is uuusuall}- 
small. O. QVATBMAUB. 
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r. SpcnnathecA very niinnto, withnnt constrictions or trace of di- 
verticulii. The anterinr >f'iitrtl fijland only slightly larj^er than 
the cue iu somite vi. The prostate uot uusually Hiuall. 

O. 80M0RX. 

2. The inuCT eonple of aetiB in somite xvii is wunting. 

d. Spermatheoa cylindrical, contracted, bnt with no diverticnla. 

The septal gland in somite vii almost equal in size to the 
one in somite viii. One connectmg vessel in somito i\. The 
prostate very small. O. Hkndkiki. 

3. The inner oonple of setie in somite xvii is present. The lower 

pavt of the prostate is mnscnlar and mnoh diflbrentiated from 

the iip|>er (^andnlar part. 
*. One connecting vessel in somite ix. S]>ermatheca with a few 
wartlike and rudimentary div»rtii ula. Tho nfyital gland in 
somite vii much larger than the one in aomite viii. 

O. LIMICOLA. 

II. Spermatheca present in somite xi, with no diTertionla. Lower part 

of the sperm duet with a large shnttle-lihe enhi^ement close to 
the nude pore. 

/. Spermatheca very lar^'f. ^litVmlar, much wider than thea»Koph- 
ageal diverticulum. Sperm-sac in somite ix very large lohed. 

O. AGKH OLA. 

y. Spermatheca long, cylindrical, not as wide as the width of the 
oBSophagsal divertiealnm . Sperm^sae in somite iz Tery small, 
deeply lobed. O. Bosjs. 

h, Spermatheca medinm, cyliudrieal, narrower than the width of 

the diverticulum of oesophagiis. The sperm-sac in somite ix 
very larjj;e, uot lobed. O. < ontracti:.s. 

III. Spermatheca present iu somite viii, with no diverticula. No en* 

lartjement of the lower part of the sperm dnot. 

i. Spermatheoa sao like, with no diverticula. £^erm*saos in )x and 

xii not lobed. O. Bubni. 

IV. No spermatheca; no enlargement of the lower end of the sperm duct. 
J, The septal glands in somites v, vi, vii and viii of nearly ecpial 

size. No sperm-sacs iu ix, x, and xii, and those in xi very 
small. The inner eonple of setie in somite xvii present. 

O. OGOWBlfTALIS. 

Dio(;nosks of the Species. 
Ocuerodrilus Beddardi, n. sp. 

Clitellum xiii to xix. No ventral zone in xvii. One seta 
wanting in the inner pair in xvii. Spermathecee, one pair 
in ix, club-like, medium size, small diverticula. Prostate 
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short. The muscular part of the prostate is very short. 
The sperm ducts not enlarged before reaching the male 
pore. Large lobed sperm-sacs in ix and xii. No con- 
necting vessel in somite ix. The septal gland in v largest. 
Sacculated intestine begins in xii. 

Ocnerodrilus guatcmaliE^ n. sp. 

Cliteilum very short, xiv to xviii inclusive. No ventral 
zone. Spermatheca very short, sac or club-like, with a 
distinct lower muscular duct, with only a trace of diver- 
ticular swelling. The septal gland in somite v twic6 as 
large as the one in vi. Sacculated intestine begins in 
somite xii. No connecting vessel in somite ix. 

Ocnerodrilus sonora, n. sp. 

Cliteilum very short in xiv to xvii. In the inner couple 
of setse in somite xvii, the outer seta is missing. Sperma- 
theca small, bag-like, no diverticula. Septal glands in 
V of almost the same same size as the one in vi, slightly 

larger. The lower part oi the sperm duct is not enlarged. 
One pair of prostates in xvii; the lower or muscular part 
of each duct is not narrower than the glandular part. 
The large lobed sperm-sac in xii is the largest. Saccu- 
lated intestine begins in xii. 

Ocnerodrilus Hendrieiy n. sp. 

Cliteilum from xiv to xix, encroaching on xiii and xviii. 
Tlie inner couple of set.e in xvii is wanting. Sperma- 
theca small, cylindrical, no diverticula, about as long as the 
width of the diverticulum. Prostate short in two somites. 
Sperm-sacs in ix, xi, xii. The one inix not much lobed. The 
one in xi very large, not lobed, and the one in xii much 
lobed. Sperm ducts without swelling. One pair of con- 
necting vessels in somite ix. The septal gland in v much 
larger than the one in vi. The glands in vi? and viii are 
very small. Sacculated intestine begins in xii. 
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Ocucrodrilus limicola^ n. sp. 

Clitellum, xiii to xix. No zone in xvii. The inner 
pair of setae in somite xvii are wanting. Spermathecas, 
small, cylindrical, with few, small, wart-like diverticula 
in somite ix. Prostate short.- The sperm ducts not en- 
larged before reaching the male pore. Large lobed 
sperm-sacs present in ix and xii. One pair of connect- 
ing vessels between the dorsal and ventral vessels in somite 
ix. The septal inland in somite v is the longest. Saccu- 
lated intestine begins in xii. 

Oeneradrilus Eiseni^ Beddard. 

Clitellum in xiii to xix. The inner pair of setae in xvii 

is wanting. Spermathecje in viii, sack-like, medium, with 
no diverticula. Prostate long. Sperm ducts not enlared 
before reaching the male pore. Large lobed sperm-sacs 
in ix and xii. No connecting vessel in ix. 

Ocuerodrilus Rosa, n. sp. 

Clitellum, xiii to xviii. The inner pair of the seta* in 
xvii is wanting. Spermatlu■ca^ one pair in ix. Form 
long, cylindrical ; no diverticula. Prostate very slender 
and long, with a long muscular part. Sperm ducts greatly 
enlarged close to the male pore. Sperm-sacs in ix, 
X, xi, xii. The one in ix is smaller than in other 
species, the one in xii not deeply lobed. No connect- 
ing vessel in ix. Septal glands not deeply lobed, 
almost entire. The one in v not, or hardly, larger 
than the one in somite vi. Sacculated intestine begins 
in somite xiii. 

Ocnerodrilus contractus^ n. sp. 

Clitellum in xiii to xviii. The inner pair of the seta? 
in xvii is wanting. Spermatheca, as long as the diverti- 
culum of the oesophagus is cylindrical, even in outline, 
with no diverticula. Sperm duct with a shuttle-like en- 
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largement near the male pore, occupyin<^ about one and 
and one-half somite; its lumen about one-fourth or one- 
third as wide as the enlargement. Prostate with muscular 
duct. Septal gland in somite v not larger than the one in 
vi. Sperm-sac in somite ix very large, and longer than 
those in x, xi and xii. No connecting vessel in is. 
Sacculated intestine begins in somite xii. 

Oenerodrilus agrieola^ n. sp. 

Clitellum in xiv to xvii. A large ventral zone in somite 
xvii surrounding the male papilla. The inner pair of 
setse in somite xvii wanting. Spermathecae, one pair in 
ix» sack-like, globular, very large, with no diverticula. 
Prostate long. Sperm ducts .enlarged before reaching 
the male pore. Large lobed sperm-sacs in ix and xii. 
No connecting vessel in ix. The septal gland in v is the 
largest. Sacculated intestine begins in xii. 

Oenerodrilus occidentalism Eisen. 

Clitellum, xiii to xix. No zone in xvii. One seta is 
wanting in the inner pair in somite xvii. No sperma- 
thecs. Prostate very long. Sperm ducts not enlaiged 
before reaching the male pore. No connecting vessel 
in ix. One pair of testes in x. No large lobed sperm- 
sacs in ix, X and xii. One pair sperm-sacs in xi, with 
muscular duct. The septal gland in v not longer than 
the one in vi, and the one in viii not smaller than the 
others. Sacculated intestine begins in xii. 

The affinities of Oenerodrilus have already been com- 
mented upon by Beddard, and he has pointed out the re- 
lationship of our worm with Pontodrilus, Photodrilus, 
Microscolex and Gordiodrilus. The latter genus he 
places in the same family as Oenerodrilus, and retains 
the name of Ocnerodrilidie. 

In this I cannot exactly agree. It is, however, entirely 
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too early to successfully generalize as regards the rela- 
tionship of these worms, as it is evident that a whole class 
of worms must exist which forms connecting links between 
the land and water Oligochaetse, and of which class so far 
only very few genera are known. They have escaped 
the casual collectors by their minuteness, while the stu- 
dents of this class of worms have had only little oppor- 
tunity to collect in tropical countries. When these 
minute OHgochata have become better known we will be 
able to generalize without running the risk that the next 
investigator will, with equal propriety, upset all our views. 
While Gordiodrilus in many respects greatly resembles 
Ocnerodriius, it appears to me that it differs too much 
and in too many important points to be placed in the same 
family. As Benham remarks, the affinities of both genera 
are greatest with many genera of the large family of 
Cryptodrilidse, least of all perhaps with Cryptodrilus. 

From Gordiodrilus our genus differs principally in 
having salivary pharyngeal glands. Gordiodrilus has 
none. Also in having a pair of cesophageal pouches, 
while Gordiodrilus has only one. This latter is very 
differently constructed from the pouches in Ocnerodrilus. 
In Gordiodrilus the prostate and the sperm duct open in 
different pores, similarly as in Acanthodrilidae, while in 
Ocnerodrilus the prostate and sperm duct open in the 
same pore. In Ocnerodrilus the male pore is invariably 
found in somite xvii, while in Gordiodrilus it opens in 
somite xviii. The prostates in this genus vary consider- 
ably, in one species opening in somites xvii and xviii (G. 
rohiistus)^ in another in xviii and xix {^G. elegans), and 
in another in xx and xxi (<V. tenuis). 

The following comparative table will show the differ- 
ences and similarities of the two genera: 
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Bete. 



CiiteUum. 



Nephridia. 



Alimeiitary. 



Testes. 
VesselB. 



Oenerodrilut. 



Oordhdrilms. 



Paired, of usual 
pattern. 



lumbricid 



8«m6. 



Variable, always iuclndiug the 
male papilln. 



Paired, after the first few sur- 
nranded by a smaUer or, 
greater mass of perttoneal 
cells. Same. 



No gistard. 



No typlilosole. 



Giuard generally, but not 
. always absent. 



;Oue pair of divertionla of tbe|One single diverticulum of 
I ae«opba|{Q8 in somite is.l the csaopbagas. 

'Only longitudinal parallel ^Longitudinal and tiansverae 
bloodTessds in tbe dtvertie-' blMdreasels in the dirertie- 
ulnm. . nlnm. 



In X and xi, or only in x. 

jNo subuervian vesi^el. 

Two pair of large hearts in x 

and xi. 

One or two pair of prostate 
glands opening in xvii (and 
xTiii). 



Ovaries. 

Spermathfca- 



Same. 



Same. 



Sperm dneta open in the same 
pore as the prostate. 



In XIII. 

One pair, or none, in viii ur 
ix, genoially in iz. Diver- 
ticula radimentavy or ab- 
sent. 



Spermidueal 

pore. 

(Vas deferens) .\1 ways in xvii. 



One or two pair of prostatt* 
glands opening in two con- 
secutive somitea, in xvii, 
xviii, xix, xx or xxi. 

Sperm ducts open independ* 

ently of the prostnte. and 
in the same somite as one 
of the proatatea, bnt not in 
the same pore. 

Same. 

Two pair ur one pair, in vii, 
viii. DivcrtienJa rudiment- 
ary or absent. 



(In xviii. 
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Coiisidf rin^j these difference.^, I propose to place Gor- 
diodrilus in a family of its own, Gordiodrilidte^ which 
might be characterized as follows (the description bein^ 
after Beddard) : 

GORDtODRILIDiB. 

Small slender terrestrial oli^ocha't.x, with paired seta* 
of the usual luinbricid pattern. Clitellum includes the 
male pore. Xephridia paired, after the hrst few sur- 
rounded by peritoneal cells. No pharyngeal or salivary 
glands. Large septal glands investing the oesophagus in 
somites v to vii. No typhlosole. (Esophagus with a 
single median ventral diverticulum. No subnervian 
vessel. Two pairs of hearts in x and xi. Testes in x 
(and xi). Prostates opening independently of the sperm 
ducts. Spermiducal pore in xviii. Ovaries in xiii. Ovi 
ducal pore in xiv. Sperniatheca' \ ariai)le, in vii or viii, 
or absent, W'ith no or rudimentary diverticula. No penial 
set;e, no subnervian vessel, and no blood vessels on the 
nephridia. 

OCNERODRILID^. 

Small slender terrestrial oligocha;ta:, with paired <t'tar 
of the usual lumbricid pattern. Clitellum includes the 
male pore. Nephridia paired, the first row with no peri- 
toneal cells, the posterior nephridia with more or less 
peritoneal cells. Large pharyngeal or salivary glands. 
Large septal glands investin<r the oesophagus in v to viii. 
No tvphlosole. (JCsopluti^tts zcit/i our pair of /at era/ 
pouches- or dii crticula in somite i\, through which pass a 
pair of large lateral vascular trunks. Xo subnerv ian ves- 
sel. Two pair of hearts in x and xi (and sometimes a 
third, smaller, in xi). Testes in x and xi. Sperm duds 
always opening in the same pore as a large prostate in xvii* 
Sometimes an additional prostate opening independently 

Sd Fn., Vol. m. ( U ) iwtmtf 19, UM. 
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in xviii. Ovaries in xiii. Oviducal pore in xiv. Sperma- 
thecs, one pair or none in viii or i\, with no or rudiment- 
ary diverticula. No penial setse and no subnervian 
vessel. No blood vessels on the nephridia. 

Among other genera which Ocnerodrilus resembles, 
Pygmseodrilus appears rather prominently. I will here 
only call the attention to the long prostates which are 
differentiated into a muscular and a glandular part, and 
which exttMid throuj^h many st>mites, just as in Ocnero- 
drilus and ( jordiodrikis. The swelling or muscular en- 
largement possessed by some species of Ocnerodrilus 
resembles greatly that of Pygmjeodrilus. The greatest 
difference between that and our genus is the arrangement 
of the ciliated rosettes which in Pygmasodrilus are in- 
vested by the sperm-sacs, while in both Ocnerodrilus and 
Gordiodrilus they open independently. The paired di- 
verticulum of the oesophagus is also found in Pygmso- 
drilus. 

Of all the various characters in which Ocnerodrilus 

and Gordiodrilus resemble each other and in which they 
also differ troin tht' genera of Bedclard's Crvplodrilida*. 
the absence ot bloodvessels on tht' nephridia and the 
single cell structure of the glandular part of the atrium 
are the two most important ones. The character derived 
from the presence or absence of diverticula on the 
spermatheca is weaked by the fact that the diverticula of 
this organ vary greatly in size, or are entirely absent in 
some species of the same genus. The absence of a gizzard 
is of late consigned to a mere species character (by 
Beddard), and the form and arrangement of the seta? 
can in no way be considered of equal value to the ar- 
rangcineiU ol the iniuT organs. The j>resence of septal 
glands in our two genera is also of great importance, as 
connecting them with lower forms. The safest we can 
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say at present is, that Ocnerodrilus and Gordiodrilus 
are connecting links which, through their relationship 
with Pontodrilus, Photodrilus, Microscolex and Pygmaeo- 
drilus, connect the Hmicolid oligochsetas with the higher 
terrestrial forms. 

I append some diagrams to show the arrangement of the 
several organs, etc., in the genera, which may be best 
compared with Ocnerodrilus. Some of these diagrams 
are borrowed from Henham's admirable paper (An At- 
tempt to Classiiv Earth Worms). The diagram of Gor- 
diodrilus has been compiled Irom Beddard's paper on 
this genus. 
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EXPLANATION OF THE FIOUBES. 



Plate V. 



OaurodrUm* Beddardi, fig. 1 to 15. 

Fig. 1. OoUeeliTe vieir of the Tarioas orgaus in the anterior part of the 
body, ahowmg their general form and location. This Tiew is 
semi-sohematic. 

pr. */. prostoraium. 

phx. pharynx. 

». ph. yl. »upra-phjiryugeal gauglion. 

«. yl. septal glands in somites ti, vit, Tiii. 

(. testes in x and xi. * 

«. «. sperm -saes. 

at. I. lohed 8penn>saos. 

itplh. spormnthera. 

c. r. ciliated ro^etteH in ttomiteb x, xi. 

cU. olitellum. 

or. ovary. 

oil. OTidnot. 

op. ovipore. 

i . mnle papilla. 

pr. jirostnte gluud <«r atrium. 

4. i. 8acculat4id iutestiue. 

tp. d. Sperm dnets. 

V. V. Tentral longitudinal vessel. 

(f. V, main longitudinal dorsal vessel. 

*. d. V. secondary dorsal vessel. 

». r. I', seoondarj* ventral vessel. 

1. V. lateral vessel from the diverticulum. 

m. OBsophagas. 

dv(. divectionlnm between oesophagns and tnbnlar intestine. 

h. hearts. 
tU. cHtellnm. 

Nw. muscles oonneetinfi the glands with the parietes of the 

somites. 

nph. uepbhdia. lu this figure the nephridia have been left out 

in order not to crowd the lines, 
ip. septa. 

«(. 01. salivary ^ands. 

itoxx. the reman nnmerals indicate thf' ntimhfr of th»^ somites, 
counting the prostomium and the peristumium as the tirst somite 
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Fig. 2. Section of the wren anterior somitea, allowing the pharynx and 
pharyngaft] glands. The letters indicate the same aa in the pnrioQa 

figure. 

Fig. 3. Oue of tlu- teste.i in .somite xi. 
Fig. 4, Oue of the testes iu .somite x. 

Fig. 5. A body of peritoneal cells of oue of the posterior uephndia. 

Fig. «. Far» of a septal gland. 

Fig. 7. Part of a aal irary pharyngeal gUnd. 

Fig. 8. Trrtusverne section Of the clitellum. 
Fig. !». PerignHtrir fclls. nmssed and siut,'lc. 
Fig. 10. Lowfi- piirt of oiu- of the posterior uephridia. 

/. 7. iuter-segmentrtl groove. 

it/>h . /ir. uephridio pore. 

pr, r, peritoneal oeUa. 
Fig. II. Anterior part of the cLsophageal diTertieolun, abowing the be- 
ginning of the Iftteral « ollectiTe Teasel. Exterioir view. 

(iff. exterior of divi-rticaluiu. 

cl. r. collective vessel. 
Fig. 12. Longitudinal section of the anterior part of the diverticulum, 
showing the lacnnary aystem. 

ep. t. inner epithelial lining. 

/. /. interior lacnnary system. 

(b. tiiV>e <npi)o^,-.l to be joined to i. /. 

r/. f. colU't'tive vessel. 
Fig. 13. A more highly maguitied part of the former. 

ep. L epithelial lining. 

r. bloodveaaela. 

Plate VI. 

Fig. U. Nephridiiuii <•( one of the posterior .sumites. Tin- peritoneal 
cella in the uppt i part of the nephridium are not indicated, the 
general outline only being ahown. 

Fig. 15. O. ocridriitalu. Teatia from somite 1. 

Fig. Iti. <K orr!d, „ttUi*, Sperm*8ac with dnot from aomite zi. 

>•. sejttniu. 
Fiji. 17. U. Ihdil'inli. Oviduct. 
Fig. 18. O, Beddardi. Sperm dact. 

r. r. ciliated roaette. 
testis. 

h. heart: all from somite x. 
Fig. 1». <K li'dilnrdi. \ i elloidiue section of the diverticulum of the 
tesophuKUs in somite ix. The ctntral stn-ainers at n and r are 
parts of the diverticulum wall and not any iuterior partitions, 
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these walls being ruitied in such a way as to be cut through iu au 
eecentrio sectiou. 

V. TeMela of the ponch, ooUeeting in the longitudinal Teasel, e. I. 

I. /. interior lacunaiy ayaton. 

trx. o'sophnyns and tubular intr-stine. 
Fig. 20. fi^'ddardi. The semi-pamUel vesaelH of the cettuphageal diver- 
ticulum. 

OM. V. wBophageal vessel. 

cL V. oollectiug vessel. 
Fig. 21. O, oeeidentalM. Ovary and ovidnct in somites xiii and ziv. 

Of. ovary. 

od. oviduct. 

M. septa. 

Fig. 22. O. occidfntfilin. Septal gUtnd of somite vi. 

<B». <«eopbagii8. 

MM. mnaonlar banda. 
Fig. 23. O. RoMif . A ( olleetive Aud semi-schematic view of the anterior 

part of the body in longitudinal section. 
s. jth . •//. stiprii-]»hftryjigfal gani^lion, 
nl. ijl. salivary glands of the pharvux. 
1. septal glanda in somites v, vi, vii and vtii. 
«. septa. 

»pth. spermatheca. 

m. I. lobed sperm-sacs iu somites ixand xii. 

«. «. sperni-sars in somites x iind xi. 

«. I. sacculated intestine, begiuuiug iu somite xiii. 

tt diteUnm. 

d. r. dorsal vessel. 

r. V. ventral vessel. 

drt. divertionlnm of the ousophagus in somite is. 
t. testes. 

r. ciliated rosettes, 
or. ovary, 
orf. ovidnet. 

itp, d. the widened or mnsonlar part of the sperm duet. 

i . male papilla. 

m. i>r. muscular purt of th*- prostata tjlatiil. 
<lL ftr. glandular part of the prostate gland. 
Fig. 24. ^K Rome. Male papilla with sperm duct and prostate gland iu 
somite xvii. 
m. pr. muscular part of the prostate gland. 
gl. pr. ghindnlar part of the prostate gland. 
m. Iff. d. muscular part of the sperm duct. 
«/>. sperm duct. 
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Fig. 25. O, Rotm. A part of Ibe nmsoukr portion of the piostato gUnd 
showing gUndnlar cells imbedded in uid between the spiral mnn- 

cles. 
[jl. gliiiuls. 

/. iuuor luiueu of the duct, the focuh beiug set uu the surface of 

the duet. 
HM. spinl mosoles. 
Fig. 26. O. Rom A portion of the upper surface of the glaiidnUw part of 
the iwostate gland, showing the ends of the tnbnlar cells. 

Platk VII. 

Fig. 27. (t. li' tfiftirtfi. A spermathpon from snjnitf i\. 

d. rudiiuentnry diverticula; a port jou of the tubnUr cellH are shown. 

They are more regular and prominent than in any other species. 
b. w. body wall. 

Fig. 28. 0. Beddardi. The other side of the same spennatheca. 

d. mdimeutary diverticula. 

mj». muscular lower part of the organ. 
FiK. 29. O. Beddardl. Section of the wall of one of the spermathecal 
diverticula shown in the last tigure. 
Hpz. spermatosoa. 

Fig. 90. 0. Beddardi^ a semi>sohematic view of the lateral Tessels in one 

of the posterior somites. 
d. V. dorsal longitudinal pulsatiu^ vessel. 

V. ventral longitudinal non-pulsating vessel. 
/. d. r. lateral dorsal vessel, two of which are found in each 

somite. 

I. r. p. lateral ventral vessel, two of whieh are fonnd in each 
somite. Both of these two vessels eling prinoipally to the 
parietes of the somite. 

g. r. gastrif vessel, one pair of wliidi !»r»' fomul in each somite, 
they spread on the sacculated intestine, feeding the gastric sys- 
tem. 

V. gL vratral nerve ganglion. 
«. septa. 

«. j. saoonlated iutentine. The npper and lower line indicate the 

parietes of the body somites. 
Fig. 31. limirolft. A semi-schematie vit-w of the pharynx, "esophagus, 

septal glands, dorsal vessel and hearts, showing the relative size 

of the septal glands and their lobes. Also the connecting rtaael 

in somite ii. 
pkx. pharynx. 
«f. gl. salivary glands. 
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M. septa. 

c. 9I. septal g^ds. 

dvt. diTerticQlnm of the cBsophagns. 

r. V. oonneoting vessel in somite ix between the dorsal and Tentml 

h. henrtb iu somites x nml xi. 

N. I. sacculated iuiestiue. 
Fig. 32. O. Beddardi. Speim-aao in somite zii. 
Fig. SS. 0. AMMaitfj. Bwt of a lobe showing spermatozoa. 
Ilg. 34. O. agrtetAi. The anterior part of the intestine shown in out- 
line. 

Fit;. O. limirold. The spcruiiithoca. 

Fig. O. Jionit. The sperumtheca. 

Fig. 37. O. Beddardi, The upper lobe of the septal gland in somite 
and the masenlar band aronnd which it is arranged. 

Fig. 38. O. Ifendrki. The anterior somites, longitndiuAl or side riew, 
showing the relative proportions of the septal glands, sperm«aacs, 

etc. 

lit. gl. salivary glands of the pharynx, 
s. septa. 

I. p. lateral longitudinal Tessel. 

spermatbeca and spermatheoal pore. 
dvt. diTerticnlum of the ceeophagus. 

H,n. sperm -sfics. 

n». t. lobed sperm-iiac iu somite xii. 
h. heart* in eomites z and si. 
e. p. oonneeting vessel in somite is. 
«. i. saocvlated intestine. 

d. p. dorsal vessel. 
r. i\ ventral vessel. 

Fig. 39. O. /fendriei. Spermatheca. 

Fig. 40. O. Beddardi, Supra-pharyngeal gaugliuu, the commissures and 

the ventral nerve tmnk and their branches. 
Fig. 41. O, agrieola. The (lobular spermatheca. 

Fig. 42. O. contr(trtun. Side view of the anterior somites, showing the 
relative proportions of the septal glands, spermatheca, sperm-sacs, 
etc. 

M. gl. salivary gland of the pharynx. 
«. septa. 

dvt, divertieulum of msophagns. 

spermatheca. 

M. «. sperm-Hac in somite ix, x and xi* 
Kji. I. lobed sp«?rm-sac in somite xii. 
Fig. 43. O.contnvctm. Spermatheca from the right hand side of somite ix. 
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Fig. 436. O. cwtraeltu. SpeniiAtheoft from the left side of somite is; Mme 
iadividiud m last, showing the slight Tsriation in siie and form. 

Fir. 44. O. ttgrieota. Ventral view of the clitellnm and male pores. 
Fig. 45. O. rmUraettu, Distal end of spermatheoa more magnified. 

Plati Tin. 

Fig. 46. O. agrieola. The prostate gland and the enlaxgemeut of tin* 
sperm duct. Only a part of the prontate is shown; the begiuniuj; 
of th(> K'liiiidular part i> in somite xviii and the end in somite xxvi. 

Fig. 47. O. Umicotu. The two proHtateu in somites xvii and xviii. 

Fig. 48. O. iloM!. The prostate and the enlarged sperm duot iu somite 
XTiL 

Fig. 49. O. Beddardi. The prostate and the sperm dnot somite xrii. 
Fig. SO. o. ro»trnrt«t. The prostate and sperm dnets in somite xvii. 

;<* . prostate. 

Mj>. d. tiperm duct. 

r. f/. ventral ganglion. 

MM. muBonlar band oonfining the lower parts of the sperm ducts 
and the {wostates to the parietes of the somites. 

Fig. 51. O. confractHH. The lower part of the prostate and the enlarged 

sperm diu-t, showing the relative size of tin- lumen in the latter. 
Fig. 52. <f. contractus. The ovary and ovidutt in somites xiii an»l xiv. 
Fig. 53. O. limkota. One of the prostateH and part of the sperm duet in 

somite xrii. 

Fig. 54. O. offrieota. Side view of somites iv to xii. 
n. sperm -sacs. 
Mji. I. Iol>ed sperm-sacs. 

A. hearts. 
N. septa. 

m/. if. salivary glands. 

*ft. ill. septal ^ands in t, vi, vii and viii. 

■-/■Ill . spermatbeca. 

ih i. divertionlum of the oesophagus. 

testes. 
«r. utsophagus. 

«. <*. sacculated intestine in xii. 
Fig. 55. U. Beddardi, The prostate and part of sperm duct. 
«f . inner seta in somite xvii. 

r. /I. copulatory papilla. 
A. ir. body wall. 

<l. sperm duct. 
pr. prostate. 

Beddardi. The lower part of the prostate showing the mus- 
part. 

. mnortf. Part of the sperm duct close to the male pore. 
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Fig. 58. it. 90Hortt. Part of the uiusfular part of iht- prohtati-. 
Fig. 50. O. flonora. The prostate and port of sperm duct. 
Fig. 60. O. tonortr. Spermatheca. 

Plats IX. 

Fig. 61. 0.guattmat*t. Side riew of the anterior somites. The partn 
of the septal glands oovering the oesopbagns are not represented. 
si.gl. salivary gl.uids of the pharynx. 
ij} . sfptal glaudti. 

n. septa. 

A. H. speim-HacM. 

dvU divertioiilam of the a-Hophagus. 

dw. fipsophagns. 

«. i. sacculated intestine. 

or. ovary. 

ovfl. oviduct. 

f/tih. tipenuatbeca. 

(f. V. dorsal vessel. 

r. p. ventral vessel. 

A. hearts. 

f. tostes. 

Fig. (i'2. <>. <itnttt ninht- . Spt-ruiathpca . 
Fig. 63. n. ijnntf imtht. Spenuatht'cn, a siualler form. 
Fig. 64. o. ytuUf mahe. Free end of spermatheca more enlarged. 
Fig. 65. O. guatttrntda. Somite xvii, showing the prostates. 
Fig. 66. O. guatefnalo'. One of the prostates more eularged. 
Fig. 67. O. rnntrfii-ttis. One of the malf papiHii' in soniito xvii. 
Fig. 68. o. urriii, ninliA. The male papilla aud the iuuer couple of 8etR> in 
siHuite xvii. 

Fig. 09. <J. occideaUtliH. The proMtate:) and part of the sperm dnets. 
np. d, sperm dnots. 
m. pr, mnscalar part of the prostate. 
gL pr. glandular part of prostate. 

V. ijl . ventral ganglion. 
Fig. 70. O. orriilf iitalh. 'Vhf anttTUir sonntf, sid«- view. In this, as in 
nearly all the side view figures where the septal glauds are Hhowu, 
only a part of the glands are represented in order to show the 
oesophagus. In all the species the septal glands surround the 
u '^ophagns completely and hide it from view. 

nf. f/t. salivary glands of tlir pharynx. 

«. ;//. septal vjland-" of soniite.s v to viii. 

tin. diverticuluui of the lesophagus. 

Jt. «. 8perm*sacs. 
o. ovary. 
ovd. oviduct 
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t. testeii. 

c. r. ciliated rosettes. 
A. heurta. 

«. i. saeenlated intestine, 
at. cBsophagns. 

s. septn. 

d. V. dorsiil vt'SHel. 
V. V. ventral veHtsel. 

Fig. 71. O. Mitertr. The anterior somites, side Tiew. Letters indicate 
the same as preceding figure. 

FiK- 72. O. HtHdrh i. The male pore. 
Fig. 73. o.souora. The male pore. 

«. Hide vievi'. 
6. frout view. 

Figit. 74 to 82. Setfs of the various species of Oenerodrilns described in 
this paper. The figares have all been drawn to the same scale, 
with camera, niul represent the relative size of the seta in the vari* 

(itig Kpecien. Tlu' dntwin^ was made of one of the inner coupleft im* 

mediately behind the olitellum. 
Fig. 74. fcieta of U. livddardi. 
Fig. 75. Beta of 0. «»iior«. 
Fig. 76. Seta of O. ffwtiemt^. 
Fig. 77. Seta of O. //emlrhi. 
Fig. 78. Seta of O. limicota. 
Fin. 79. Seta of O. . 
Fig. no. Seta of U. contriu lu>*. 
Fig. 81. 8eta of O. afftkota. 
Fig. 82. Beta of O. oeeidentaliM. 
Fig. 83. 0. fftHdriei. The prostate. 

)>r. prostate. 

Mp. d. sperm duct. 

V. yl. ventral gaugliou. 
Fig. m. The op^iophageal divmilenlam of O. occidentaliH. 
Fig. 85. The oesophageal diverticnlnm of O. wnora. 

Plate X. 

Figb. 8(i to 91. Diagram of the organs of vnriouii genera tikowiug relation- 
ship with Ocuerodrilns. 
Fig. 86. OcnerodrilHtt. 
Fig. 87. OttrdhdriluM, 

Fig. 88. I'n,:f,,'1rilus. 
Fig. S!l. I'lr.tudr'ihis (after Heiihain). 
Fig. !M). Mi' rux 1,1, J- (after Bcnham). 
Fig. 91. J't/ijitt'ioilrUiiH (after Benhnm). 



ON THE ANATOMICAL STRUCTURES OF TWO 
SPECIES OF KERRIA. 



BY GUSTAV BISBN. 

While my late paper on new species of Ocnero- 
drilus* was passing through the press I found that a 
tube which 1 had supposed to contain specimens of 
Ocnerodriius Beddardi^ really housed an entirely differ- 
ent form. It was too late to add anything to my previous 
paper, and I had to reserve detailed account to a later 
date. A closer examination of this oligochaetous worm 
proved that not only had I before me a new species, but 
ci ditferent genus of unusual interest especially at this 
time when our knowledge of the systematic arrangement 
of the oligochceta is constantly increased by finding ex- 
treme as well as intermediate forms. 

The MS. describing these worms as a new genus was 
already in print, when I received Beddard's paper on 
Kerria, a new genus, intermediate between Acanthodrilus 
and Ocnerodrilus. I recognized at once that my new 
forms did not differ sufficiently to warrant a new genus 
to be formed. The jsjenus Kerria was founded by 
Beddard on a worm from Pilcomavo, the genus is there- 
tor an American one. and we may expect to find it to 
contain as many species as Ocnerodrilus. 

The discoyery of this form was quite unexpected. 
The locality where found is the so-called Cape Region 
of Baja California, the extreme southern part of the 
peninsula, not very far from San Jos6 del Cabo. The 
exact locality is a swampy or ra^er shallow pond, sur- 
rounded by tall palm trees ( Pritckardia Sonortt )y situ- 
ated immediately south of the village Miraflores on the 
road to San Jose del Cabo, in the very outskirts of that 
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villa;^L'. Tlie bottom of the pond con.sists ol a black 
sticky mud which is at the ed^^cs ot the pond interwoven 
with projecting palm-root iibers. Among these in the 
mud the worm was found. Unfortunately I had only a few 
minutes to spend in collecting and the worm being scarce 
I found only a dozen specimens in all, most of which 
were immature. This was in March of last year. In 
size and form the wornl greatly resembles Ocuerodrilus 
Bed(far(ii\ thou^^^h when it was alive there must hav<? 
been some distinjruishin^^ leatures, as my notes made at 
the time ol iliscoverv read: Differs in general appear- 
ance from the common Ocnerodrilus of the region be- 
ing perhaps a little thicker in front and also a little 
flatter.'' 

The occurence and distribution of these minute oli« 
gochceta are frequenly restricted and unaccountable. In 
the San Josi^ del Cabo Region I found generally' in every 
moist place only Ocuerodrilus Beddardi and no other 

form. In this pond, situated in the center of that region, 
a new genus suddenly looms up, and is found nowhere 
else in that vicinitv. 

With species of Ocnerodrilus the same limited distribu- 
tion is noticeable. Thus the only California species of 
this genus is Ocfierodrilus occidentalis which to date has 
only been found in a single garden, one hundred feet 
square, and strange to say five years previous to the first 
finding of this species, the locality in question was in the 
midst of a desert with not a drop of permanent water 
within twenty miles. It is reasonable to suppose that 
the worms were brought down by irrigation water, but 
though I searched repeatedly along the source of the 
water supply and along the canals I could not lind them 
outside of the original locality. These instances could 
readily be multiplied. Some species have a wide dis- 
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tribution, others are confined to certain ponds and 
marshes or even to certain spots in these ponds. Some 
ponds contain absolutely no oligochaeta of interest, others 
swarm with common forms, others again may contain 
a few endemic species for which we search in vain 
somewhere else. Around San Francisco each one of 
the few ponds in the re;^ion contain endemic forms, 
while other species are common in them all. I found 
the same to he the case in Mexico and Central America 
as well as in the Sierra Nevada of Calitorniu where, even 
in the high mountains where water in the form of springs, 
creeks and rivers form a perfect system and is found 
everywhere, most interesting forms of oligochaeta are 
restricted to certain springs or swamps. The cause may 
possibly be laid to the differences in the quality of the 
water, which though slight may be sufficient to prevent 
a wider and more general distribution of species. 

Kerria Beddard, 1892. 

Minute fresh water oligochaeta related to Ocnerodrilus 
and Gordiodrilus. Spermathecal pores between somites 
vii and viii and viii and ix. Spermiducal pore in xviii. Ovi- 
duct in xiii. Oviducal pore in xiv. One pair of diverticula 
of the oesophagus in ix containing parallel blood vessels 
which do not anastomose. Salivary glands on the 
pharynx. Septal glands surrounding the cesophagus 
in somites v, vi, vii and viii. The posterior nephidia 
covered with large peritoneal cells. No blood vessels 
on the nephridia. The ventral and dorsal vessel con- 
nected by two pair of hearts in somites x and xi. 
No other connecting vessels. The prostates open in 
somites xvii and xix. The sperm duct opening inde- 
pendently in somite xviii. The prostates and sperm duct 
open on two crescent-shaped zones, one on each side of 
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tlu* \entral iranjilion in somites xvii. w iii and xix. and 
which covers the ventral couple ot seta*. Testes in x. 
Sperm-sacs present. Clitellum covers the male zone^ but 
is not developed ventrally. Setse are sigmoid, eight on 
every somite in couples of twos. 

Kerria McDonaldi n, sp. 

Figs, i-ii, 12-19. 21-27. 

The size of the worm is about one inch by i line, the an- 
terior part of the body is considerably thickened as tar 
as to somite ix, the lollowing somites, towards the 
clitellum are much narrower. Clitellum covers somites 
xiv to XX. Four septal jjlands in somites v, vi, vii and 
viii, the anterior of which is the largest, the posterior one 
the smallest. No gizzard. Sacculated intestine com- 
mences in somite xii. Spermathecs two pairs, one pair 
in somite viii and one in ix, with diverticula when fully 
developed. Testes one pair in x, connecting with 
the sperni-5acs in the same somite. There are one pair 
ot sperm-sacs in x. one pair in xi and sometimes a very 
minute one in xii. Ciliated rosettes in x. Sperm 
duct opens independently of the prostates in xviii in an 
independent pore. The sperm duct is cylindrical, of 
even width throughout with no enlargements. Two pair 
of prostates, each prostate opening in an independent 
porus. The prostates are short, about as long as the 
worm is wide, much bent and twisted, of varying length 
and of somewhat varying shape. There are a muscular 
and t^landular part, tlie latter consisting of a single row 
ol trliiiidulous cells. 

Seta- are si^^moid. those ol the inner or i^enital couples 
in somites xvii to xix are about smaller than all other 
sette, this referring to those in the same somites as well as 
to those in other somites. All the setse in the genital zone 



Digilized by Google 



ANATOMICAL STRUCTURE OF KERRIA. 



are present. The posterior nephridia are thickly covered 
with peritoneal cells, and are very large, tilling the somite 

Habitat. In mud at IMiraflores near San Jos^ del 
Cabo, Cape Region of Baja, California. Species named 
in compliment to James M. McDonald of San Francisco. 

The hody oH'm little that is characteristic. In out- 
ward form it resembles more Gordiodrilus than Ocnero- 
drilus, judging from the figures given by Beddard, 
though there can be but little outward difference between 
the two genera. The prostomiuni and peristomium are 
quite hirge, wider than anv ot the following three somites 
(ii to iv), which are quite narrow. Somites v to ix are 
much wider, and somites v, vi and vii are also much 
higher than any of the others, those of the clitellum 
not excepted. From somite viii the body narrows gradu- 
ally down to the clitellum which is only slightly wider 
and not equal in width to the thicker anterior part of the 
body, occupied by somites vi to viii. 

The clitellum covers somites xiii to xx and is developed 
only superiorly and laterally, just as in Ocnerodrilus. 
The posterior part of the body tapers gradiiallv towards the 
tail end which is narrower than in Ocnerodrilus. In alco- 
holic specimens the body is ahvavs strongly bent at somites 
X and xi, the clitellum being often included in the bend. 
This bend makes longitudinal sectioning difficult, or 
at least unsatisfactory, the genital papillse being always 
folded or distorted, the more so as the bend is al- 
ways toward the ventral zone. All Ocnerodrilidae bend 
when placed in alcohol, but none to the same extent as 
this Kerria. The body- wall of the anterior somites 
is thicker than in Ocnerodrilus. This is especially the 
case with the ventral rc'non ol somites iitoix; the dorsal 
region of these somites is also thick but less so than the 
ventral one. Somites x, xi and xii are very thin walled 



296 



CALIFORNIA ACADEMY OF SCIENCES. 



and it is probably this which causes the body to bend. 
The upper part of the clitellum is much thickened and o£ 
the same general structure as in Ocnerodrilus. The 
lower part of the clitellum is gradually thinned out to- 
ward the genital zone, below which and the ventral line 
the body-wall is not differentiated. 

Genital zone (figs. 3 and 23). As has been already 
slated the male pore as well as the prostate pores open 
on an elevated zone not unlike that one described bv 
Beddard in Cjordiodrilus, only the zone is paired, there 
being one on either side of the median line. Between the 
* two zones there is a cylindrical cavity of even width run* 
ning exactly below the ventral ganglion and across 
somites xvii, xvtii and xix. There are no papillae in this 
cavity, nor is there any connection between it and the 
genital zone. But in each of the three somites^ covered 
by the cavity, there is a transversal muscle which 
stretches across it and which contracts the body in such 
a way as to brintr the genital zones closer together, which 
again gives rise to the tubular cavity. The genital zone 
on either side is crescent-shaped, the convex part of the 
crescent being toward the ventral median line of the body^ 
that is, the points of the crescent are turned away from the 
ventral ganglion. The anterior and prosterior part of 
the zone ends each in an oblong papilla thicker at the 
point furthest away from the ventral nerve ganglion. 
The center of the convex side of the crescent is fur- 
nished with a large oblong papilla, which does not extend 
across the crescent to its concave side. In the center of 
this papilla on the margin of the crescent is situated the 
pore of the sperm duct. In the anterior papilla opens 
the pore of the anterior prostate, while in the posterior 
papilla opens the posterior prostate. In the center 
of the genital zone is a semicrescent-shaped depression » 
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which however does not connect with the interior of the 
body. In examining the inner or outer surface of the 
zone this depression appears transparent, compared to 
the thick and dark edgings oi the zone. The segment- 
ations of the somites end prominently on the genital zone 
and the edges are furnished with perforated papillae 
of very minute size, and with a few epidermal appendages 
almost as wide as the body-wall. The inner setae 
of the inner couple are fairly outside of the genital zone, 
while the outer setae of the same couple are entirely in 
the zone and situated very close to the prostate and male 
pore. In Kcrria Mc Donald i the setze are all present, 
while in Kcrria zonalis the outer seta* in the inner couples 
of somites xvii and xix are wanting. In Ocnerodrilus no 
similar zone is found. The nearest approach to one 
is seen in Ocnerodrilus limicola^ in which species the 
clitellum projects down to the male pore in somite xvii. 
In Gordiodrilus the zone, according to Beddard, is me- 
dian and ventral, there being only one transparent de- 
pression between the genital papillae, on the edge of 
which the four prostates as well as the two male pores are 
opening. The singfle genital zone must then correspond 
to the two zones antl to the tubular groove between 
them in Kerria. In fact in Gordiodrilus the two zones 
and tubular cavity of Kerria must have been fused into 
one single zone. 

The epidermal lining of the central papilla of the gen- 
ital zone is furnished with a small number of paddle-like 
appendages, in reality probably only parts of the zonal 
hypodermis which through ultra development have become 
separated from the papilla. They are quite small and 
their structure is not quite plain, with an interior cellular 
network. In size they are as long as the body-wall is 
wide and they vary in number. 
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Septa (figs, i a., 2 s.). The septa exhibit the same 
general features as those in Ocnerodrilus and Gordio- 
drilus. The tnst anterior sejitum is found between 
somites iv and v and is thin and imperfect. The 
posterior parts of the pharynx and buccal region rest 
against this septum, only when the body is contracted, 
o^erwise there is a short oesophageal part in this somite, 
which in an extended worm intervenes between the 
pharynx and the septum. 

The four septa posterior to this one, that is those be- 
tween somites iv, v, vi, vii, viii, are nuich thickened, but 
not to tlie same ile^ree. The septum between v and vi. 
is thinner than the other three, about twice as thick as 
the septum between iv and v. The other three septa are 
of almost the same thickness and about three times as 
thick as the one between iv and v. 

As usual the septa are thickest in the center, thinning 
out towards the junction with the body-wall. The septa 
following these are of the usual thinness, those anterior of 
the clitellum being thicker than those in the clitellum or 
posterior to it. 

Alimentary camil f fi^^s. I. 2, 18 and 19). The alimen- 
tary system resembles that of Ocnerodrilus with few 
less important exceptions. As usual we can distinguish 
the following distinct regions: buccal cavity, pharynx, 
oesophagus, diverticula, tubular intestine and sacculated 
intestine. 

The buccal cavity extends almost to the posterior part 
of somite iv, and is eversible. Its walls are much thicker 
than in any species of Ocnerodrilus which has come to 

my notice, especially so in the posterior ventral side ol 
somite iv. 

The pharnyx occupies somites ii, iii and part of iv, and 
is developed only on the upper side. It is much smaller 
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than in Ocnerodrilus and when contracted forms only 

one single fold, instead of three and four as in Ocnero- 
drilus. The walls are as thick as in tliat «(enus, and the 
inner epithelial lining is strongly ciliated. The upjier 
part of the pharnyx is covered with a dense mass of 
muscular bands. 

Sa/ivary or pharyngeal glands (figs, t and 2). To 
about two-thirds of their length these muscles are thickly 
coated with salivary glands of similar nature as those 
found in Ocnerodrilus, though the whole mass appears 
more compact and regular in outline than in the latter 
genus. Seen in a longfitudinal section there appears to 
be only two distinct bodies of pharyngeal glands, one 
posterior and one anterior, both contined to somite i\ . 
The two glandular masses are of almost ecpial size, and 
are very much rounded superiorly. The posterior mass 
exhibits several distinct lobes, no one of which, however, 
projects much further backward than the other. Seen 
from above the glandular mass is found to be similarly 
compact with few and small projecting lobes. The mus- 
cular bands around which these glands are arranged are 
very similar to those described in Ocnerodrilus. There 
are seven of these large muscular trunks on either side 
projecting sideways. Two of them connect with the 
hodv-w.ill of somite iv, two with somite v, one with somite 
vi and two with vii. Owing to the verv lateral position 
of these muscular trunks they are not seen in a strictly 
central section, but only in extra central ones. The 
muscles are attached to the pharynx in the same way as 
in Ocnerodrilus, that is they follow the septal depressions 
of the pharynx, some being more lateral or central than 
others. The posterior and most central pair of these 
muscular bands does not attach to the septal glands in 
somite v, as they do in Ocnerodrilus, but pass independ- 
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ently backwards and connect with the body-wall in 
somite vi. 

(Esophagus (figs, i, 2, 18 and 19) commences at 
the posterior end of the paryngeal and buccal region, 
there being no gizzard. The tesophagus is greatly 
sacculated, much more so than in any species of Ocnero- 
drilus, and the expansions in the various somites are 
peculiarly unequal in size. This unequalness appears 
very constant and varies but little in the four specimens 
sectioned or dissected. 

The anterior expansion of the oesophagus commences 
in the center of somite iv directly connecting with the 
pharynx. The part of the oesophagus which is confined 
to this somite is very small. In somite v the oesophagus 
widens, nearly always forming a very large sac which is 
again divided, the anterior part being the highest, pro- 
jecting dorsally higher than any other part of the 
cesophagus. 

The following part confined to somite vi is very small, 
both as regards width and height, being slightly lower 
than the posterior part of the oesophagus in somite v. In 
somite vii the oesophagus is greatly enlarged forming there 
a large inflated sac which is especially developed later- 
ally. This part of the oesophagus is almost twice the 
size of any other oesophageal fold. 

It is followed in somite viii by a very small and princi- 
pally superiorly ileveloped tusophageal fold which varies 
considerably in size, but which is alwavs \erv much 
smaller than the (rsophageal sacculation in somite vii. 
Seen in longitudinal section the sacculations confined 
respectively to somites ix, x and xi, are of almost equal 
size, the one in somite ix being slightly the highest. But 
it is much developed laterally, more so than any other 
part of the oesophagus 
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Dizerticnhini (tigs, i, 2, 18, 19 and 21). There is, as 
in Ocnerodrilus. a paired oesophageal diverticulum in 
somite ix, emanating in the anterior part of the somite, 
and not in the posterior part as in Ocnerodrilus. The 
junction with the oesophagus is situated in the upper part 
of the (esophagus and the diverticula are so bent down- 
ward that they are not seen when the oesophagus is viewed 
from above, being actually covered from above by the 
upper projecting wall of the oesophagus. 

Both diverticula point directly downward and only 
slightly forward. They are much rounded and blunt 
as regards exterior form, while the inner structure re- 
sembles that of the di\ erticulum in Ocnerodrilus, Com- 
pared to the diverticula of Kcrria /la/ophiia . they are 
much smaller than in that species. In fact the whole 
alimentary canal differs considerably from Beddard's 
form. In Kerria halophila there is a gizzard in somite 
vii, the sacculation of the oesophagus is insignificant and 
lastly the diverticula are very large filling the whole somite. 
But they connect with the oesophagus in the anterior part 
of the somite in the same way as in my new forms, and 
this appears to be a characteristic of the genus, and one 
to which some importance may be attached. The saccu- 
lated intestine commences in Kcrria halophila in somite 
xiii, which is one somite further back than in our species. 
This is probably a good species characteristic, as I have 
found the same variation in species of Ocnerodrilus and 
there it appeared constant. There is only one interior 
cavity with large projecting ridges, one of which is much 
larger than the other. That these ridges in Kerria as 
well as in Ocnerodrilus constitute the first differentiation 
towards a real interior division is evident. While describ- 
ing a number of species of Ocnerodrilus I failed to tind 
a single specimen with a perfectly divided diverticulum, 
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and I supposed that a real division did not exist. Lately, 
however, in examining^ a specimen of Ocnerodrilus Bed' 
dardiy I found that both of the two oesophageal diverticula 
were divided, one in rive chambers (rijjj. 20) similar to 
those seen in cutting an orange transversely, the other in 
four chambers. As the worm was sectioned transversely 
and as 1 took it for granted to be an Ocnerodrilus Beddar- 
dt\ I am not able to positively identify the species. It is. 
of course, not at all impossible that some other species had 
been collected at the same time as Ocnerodrilus Beddardi, 
the outward appearance being very slight in the various 
species or even genera. I am however inclined to the 
belief that the sections were made from an abnormally 
developed Ocnerodrilus Beddardi. Except in being 
perfectlv divided in five distinct chambers these diverti- 
cula offered no other characteristics than those generally 
found in this organ in the said species of Ocnerodrilus, 
at least so far as could be judged from transversal 
sections. Probably this chambering of the diverticula 
is less rare than I suspect, it being only perceived in 
transverse and not in longitudinal sections, and it is to be 
presumed that in different specimens this internal sub- 
division has progressed unequally. 

The diverticula in Kerria are less developed than in 
the majority of species of Ocnerodrilus. The longi- 
tudinal blood vessels which traverse it are less regular 
and less numerous. The collective vessel in the distal 
end, which is the sum of all the other vessels of this 
organ is also narrower than in Ocnerodrilus. The whole 
organ is shorter and more globular than in anv species 
of Ocnerodrilus so far known, and it is strongly bent, the 
two sides touching. The exterior wall is somewhat 
folded. It resembles most the diverticulum of Ocnero- 
drilus occidentalis. 
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The (liv erliculuin is .illached to the body-wall by a 
verv thick muscular band, much thicker than in species 
of Ocnerodrilus and also much shorter. The muscular 
band is forked alter it reaches halt way to the body-wall, 
each fork being attached to the body-wall separately. 

The tubular intestine offers no great peculiarities. It 
is rather straight, much more so than any part of the 
cesophagus, but is still noticeably contracted at the septa, 
as in Kerria hohphila. It is lined with ciliated cells as 
in Ocnerodrilus. 

The sacculated intestine commences in somite xii where 
it is about two times as wide as the tubular intestine. It 
is more stron^^ly furnished with blood sinuses and vessels 
than the same region in Ocnerodrilus. 

Septal inlands (hgs. i and 1 s, gL)» There are five 
more or less paired septal glands surrounding cesophagus 
in- somites v, vi, vii and viii. In appearance and arrange- 
ment they resemble the corresponding glands found in 
Ocnerodrilus and Gordiodrilus. The gland in somite v 
is the largest, the one in vi is smaller and the posterior 
one in viii is the smallest, being hardly perceptible. The 
difference in size is greater between the glands in vii 
and vi. than between those in vi and v. The one in vii 
is onlv about one-half the size of the one in vi. All the 
glands are principallv developed on the upper side of the 
(Esophagus, that part of them being much higher than 
the one below oesophagus. All the glands are connected 
by thick muscular bands with the body-wall of the somite 
immediately behind in the same way as in Ocnerodrilus. 

Beddard does not inform us if there are septal glands 
in Kerria halophila^ but we presume this to be the case. 
The absence of septal glands would, I think, be sufficient 
to separate these forms into different genera, but at pre- 
sent we must suppose that the septal glands in Beddard's 
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Species are present and somewhat similar to those of the 
other forms. 

SpcnnathcctP (figs, i, 13, 14. 15, 16 and 17). There are 
two pair of spermatheca* situated in somites viii and ix. 
While in Ocnerodrilus and presumably in Gordiodrilus, 
the spennathecae open in front of and in line with the 
ventral setae, we find them in our new species of Kerri^ 
opening in line with the lateral or outer pair of setse. 
Judging from Beddard's figure of Kerria kaiapkila 
the spermathecae open in front of the inner couple of 
setee though this is not so stated. There appears to be no 
diverticula in this species, but the spermathecae are very 
hirge and appear to well fill the somites. In other 
respects they resemble those of our species, with the 
glandulous part very large and sac-like and the muscular 
part narrow and short. 

The anterior pair of spermathecae or those in somite viii 
are generally the smallest. They may be of equal size 
with those in somite ix but they are generally smaller, never 
larger. In shape the spermathecae vary considerably, 
also in size. They are, however, comparatively large and 
very conspicuous. Each spermatheca consists of two 
distinct parts, one pointing towards the interior of the 
somites, being sac-like inlhiled and very much wider 
than the narrow tubt -like and muscular part which con- 
nects the former with the body-wall and opens out in the 
intersegmental grove in front of the outer setse. To 
these principal parts may be added a generally three- 
lobed diverticulum which is situated on one side of the 
spermatheca. This diverticulum is not always developed, 
and is besides variable in form and size. It is generally 
present on the spermatheca in somite ix, but is also often 
found on those in somite viii. Sometimes it is, however, 
of diminished size, or merely suggested by a sac-like 
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swelling of irregular form. When fully developed the 
diverticulum is three-lobed, the lobes being of unequal 
size and irregular in form. It is affixed to the sperma- 
theca at the junction of the muscular and sac-like parts. 
This sac-like part is generally ovate and regular, very 
much larger than the balance of the spermatheca. It 
exhibits the peculiarity that one side of its wall is much 
thicker than the other, the spermatozoa being massed 
against the thinner wall, leaving the space close to the 
thicker wall free. The muscular part of the spermatheca 
offers no great peculiarities. The muscles are arranged 
in two directions, the inner canal is ciliated. Contrarv 
to expectation I never found any spermatozoa in the 
diverticula but only in the main sac-like part as has just 
been stated. The muscular part of the spermatheca is 
bent and twisted and the sac-like part is so bent toward 
the muscular part, that the spermatheca is almost folded 
on itself. The sac-like part is attached to the body-wall 
by a bunch of strong muscular bands two or three in 
number. There are no small or rudimentary diverticula at 
the apex of the spermatheca similar to those so often found 
in species of Ocnerodrilus as for instance in Ocncrodrilus 
Beddardi. The single iobetl diverticulum is, in Kcrn'a Mc- 
Donaldi^ always situated on one side of the spermatheca, 
and the various lobes connect before joining the main 
part. In one specimen the diverticulum was reduced to 
a simple sac-like enlargement, without secondary diver- 
ticula. The few specimens at my command did not 
allow of ascertaining the extent of the variations of the 
spermathecse. In two of the specimens out of the four 
sectioned or dissected the anterior spermathecse were 
much the shortest. In the third the spermalhec«'e were 
of almost equal size and in this specimen the spermathe- 
cal diverticulum was reduced to a mere sac with no side 
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diverticula, while in two other specimens the (li\erticu- 
lum was three lobed as already described. The question 
will arise if we have not two distinct species before us, 
but until more material is at hand no definite answer can 
be given. 

Sferm'Saes (figs, i and 27). There are generally only 
two sperm-sacs, which may prove to be paired. One pair 
in somite x and one in xi ; both are very largefilling the 
whole available space in the somite. The body of the 

sperm-sac is situated principally in the upper part 
of the somite above the hearts and the body-wall. The 
sides of the sacs in somite x are thinner and |>r()iect down- 
wards, endinjr in a narrow tube which connects with the 
testes in exactly the same manner as in Ocnerodrilus. 
The sperm-sac in somite x is generally smaller than the 
one in xi. The latter is divided on each side into two 
large lobes, the anterior of which is the largest, both 
being almost globular at least when seen in a longitudi- 
nal section of the body. The under part of this sperm- 
sac is very much lobed and does not connect with the 
testes. The size of the sperm-sac is of course variable. 
There is no sperm-sac in somite xii. nor is there any in ix. 
One specimen possessed a small sac in xii. 

Ovary (tigs, i and 8). The <)\arv is situated as usual 
in somite xiii and is of the common form and size found 
in Ocnerodrilus. it is attached to the septum close to the 
body- wall in line with the inner couple of setse. The inner 
matrix is palmate. 

The oviduct is situated immediately behind the ovary 
and the funnel is entirely free of the septum. It is very 
large, deeply divided or lobed, the lobes clasping the 
ova almost as a pair of forceps. The ovipore is as usual 
situated in somite xiv, in front of the inner couple of seta*. 

Two sperm ducis and ciliated rosettes (hgs. i, 23 and 27). 
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The one ]-)iiir of ciliated rosettes are louiul in somites \ as 
usual and are located exactly as in the genera Ocnero- 
drilus and Gordiodrilus, free and independent of the 
sperm-sac8. In shape the funnels are much more flattened 
out, being very wide and with thick margin, almost plate- 
like, with the posterior part narrow and somewhat twisted. 

The genus Kerria must be considered to normally 
possess only one pair of sperm ducts and ciliated rosettes, 
though in one specimen I found two pair of ducts and 
rosettes. The spermiducal pore opens on the median 
papilla of the genital zone in somite xviii. The sperm 
duct is rather wider than in Ocnerodrilus but extremely 
delicate and easily ruptured and I could only ascertain its 
position through sections; in dissecting it always became 
torn. It is attached to the body-wall as usual and 
is very wavy, in no instance, even for a short distance, 
being straight, the folds doubling on themselves. The 
duct is cylindrical throughout without any enlargement as 
in some species of Ocnerodrilus and Pygmseodrilus. 
Beddard's observation that the rosette of Kerria halophila 
is unusually large, is also applicable to the species de- 
scribed here, but still the rosette dues not by far stretch 
across the whole somite. 

As already stated one specimen of Kerria McDomildi 
possessed two pairs of sperm ducts. The ducts in each 
pair were entirely separated. The anterior rosette opened 
in X, the posterior one in xi. The anterior sperm duct 
opened adjoining the anterior prostate pore in xvii, while 
the posterior sperm duct opened in the regular typical 
pore in xviii. As the three other specimens contained 
only one pair of sperm ducts and one pair of rosettes, 
and as the specimen in question in all other particulars 
resembled the typical form we may conclude tliat the two 
ducts on either side must have been a retrograde develop- 



Digitized by Googl 



3o8 



CALIFORNIA ACADEMY OF SCIENCES. 



ment towards an ancestral form, and that a single sperm 
duct with a single rosette is the characteristic and usual 
feature of the genus. 

Prostates (figs, i, 23, 25 and 26). There arc four pros- 
tates, two on either side, or two opening in each of the 
^a*nita1 zones, one in the anterior ani^le of the crescent 
and one in the posterior. The prostates are short or 
about as lon<r as the somite is wide, but thev are much 
bent and jj^enerallv do not extend much across the ventral 
ganglion, except when violently extended, when they 
would reach across the ventral side of the body. Their 
exact length, however, varies and one prostate is generally 
a little longer than the other. As in the allied genera we 
may distinguish a muscular and a glandular part of the 
same general nature as in Ocnerodrilus. The glandular 
part consists of only one layer of glandulous cells. The 
muscular part varies in size, and is generally of unequal 
lenii^th in the anterior and posterior prostate. In the 
two specimens which I dissected the nmscular part of 
the anterior prostate was much longer than the muscular 
part of the posterior prostate, and in one specimen the 
muscular parts of both prostates were proportionably 
longer than in the other. I presume that there is consider- 
able variation in relative size of these parts and that too 
much importance must not be placed on a longer or 
shorter prostate. Still the variation is probably within 
certain limits and may prove to be of value in characteriz- 
ing the species as we know that in the various species 
of Ocnerodrilus, the relative lenj^th and width of the 
muscular and glandular part of the prostate is of 
great importance as species characters. In Kcrriii 
^[cDoiiaUii the glandular part of the anterior prostate 
was found to be about three times as long as the mus- 
cular part, while the glandular part of the posterior 
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prostate is more than v linics as long on the muscular 
part. The niust ular part of the anterior prostate is 
also comparatively much narrower than the muscular 
part oi the posterior prostate. The glandular part of the 
respective prostates is of much the same form. They 
are thickest in the vicinity of the muscular part and taper 
toward the inner free apex, which is narrow and pointed. 

Judging from Beddard's figure of Kerria halophila, the 
prostates of those species resemble greatly those of our 
present form. The muscular part is longer in the an- 
terior prostate than in the posterior one, and the gland- 
ular part ot the prostate is widest close to the mus- 
cular part just as in Kerria Mcl)una/di\ but thev are 
hardly tapering as much as in that species and the inner 
apex is less pointed. 

The prostate pores are larger than the spermiducal 
pores and can be seen without much difficulty, though 
they are by no means plainly perceptible. 

Nephridia (figs. 4, 5 and 28). These organs resemble 
those of Ocnerodrilus and especially those of Ocnero- 
drilus Btddardi, The anterior nephridia are devoid of 
large peritoneal cells, while in those posterior of the 
clitellum the upper part oi the tubes are entirely hidden 
by these cells. 

The five nephridia anterior to somite ix are small, 
always devoid of peritoneal cells. The nephridia in ix 
are much larger, furnished with some peritoneal cells, 
those in x and xi are smaller. After these the nephridia 
gradually increase in size, those in the extreme posterior 
part of the body being always the largest and of equal 
size. The peritoneal cells gradually increase in number 
toward the last quarter of the body, but this increase is 
quite irregular. In some specimens these cells are many, 
almost filling the whole somite, in others they are few, 

2d flu.. Vol. m, ( » ) April IC^ 1801. 
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in SOUK' specimens the cells commence much more an- 
teriorly than in others, but the nephriilia in the posterior 
part — the iourth quarter— of the body are always covered 
with the same quantity of cells and are of the same 
large size. This is precisely the case in Ocnerodrilus, 
in the various species of which the nephridia are fairly 
constant in size and form and characteristic of the species. 

Seta (iigs. 9 and lo). The set«e are all sigmoid and of 
the regular lumbricid pattern and in couples of two, or 
8 in each somite. The setse in the three somites of 
the fjenital zone are about }\ smaller than those outside 
of the zone. The free end of the seta is generally 
sculptured with small pointed cavities, but 1 also tound 
some seta^ in which those cavities could not be dehned. 
In this species all the set^e in the genital zone were pre- 
sent and 1 think that this will prove a constant character- 
istic by which thb and the following species may be 
distinguished. The common seta? in this species are a 
trifle wider, but not quite as long as in the following 
species. 

The cephalic i^ausrlion (fig. 22), is narrower than in 
Ocnerodrilus and the lobes less prominent. The ventral 
ganglion is much nipped by the septa and is raised up 
above the intersegmental furrow in a way which I have 
not observed in Ocnerodrilus. The ventral ganglion 
sends out two pair of large nerve ganglia toward either 
side. The anterior one of these is situated in the ante- 
rior quarter of the ganglion and is by far the smallest, 
only half as wide as the posterior ganglionic branch, 
which is broad, paired and situated quite close to the 
posterior septum, about midway between it and the setie. 

The vascular system ( tig. i ) is closely allied to that of 
Ocnerodrilus. The ventral vessel is connected with the 
dorsal vessel by two pair of large hearts in x and xi. The 
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blood is dark red. The vessels in the oesophageal diver- 
ticulum are less regular and parallel than in Ocnerodrilus, 
and some of them even branch and give off small 
secondary projections. They are fewer than in Ocnero- 
drilus Beddardi, more resembling those of Ocnerodrilus 
ocri(/cfi/<i//\<. Thev do not anastomose. They collect in 
the distal end to a vascular trunk which runs for- 
ward as in Ocnerodrilus, but is much smaller and less 
developed. The lateral longitudinal trunk gives oft 
branches to the septal glands in the usual way. The 
dorsal and ventral vessels send off secondary vessels to 
the dermal system, in almost precisely the same manner 
as in Ocnerodrilus and these vessels do not connect with 
each other, but branch on the body-wall respectively on 
the upper and lower sides of the body. The elaborate 
capillary system, which in Ocnerodrilus occupies the 
anterior two somites, is in Kerria somewhat less devel- 
oped. But the intestinal vascular system in somites ix 
to w is much strontjer than in Ocnerodrilus, the blood 
sinuses and vessels sometimes approaching the hearts and 
dorsal vessels in size and quantity of blood. 

Kerria zonalis ». sp. 
Figs. 12, 13, 29 and 30. 

One ]Kiir of spermathecce in somite ix. Eight prostates, 
two and two opening close together in each end of the 

genital zone. The outer set£e in the inner couples in 
somites xvii and xix are missing. 

Habitat. In the same locality as the preceding 
species. Onlv one specimen found. 

Of this interesting form 1 can unfortunately not give 
a complete diagnosis as part of the single specimen was 
destroyed before I recognized it a separate species. Evi- 
dently it much resenibles the preceding species. The 
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absence ot spennatheca' in somite viii is of less import- 
ance and mav not prove constant. The spermatheca' in 
somite ix were of similar size and construction as those 
in the preceding species, though of somewhat different 
form. 

The most important characteristics of this species are 
found in the genital zone and prostates. As has ahready 
been stated the outer seta in the inner couple both in 
somites xvii and xix are missing. The central papilla in 
the genital zone is smaller than in the preceding species, 
but otherwise the zones in the two species resemble each 
other. The sperm tlucts are smaller than in the preced- 
ing species. The prostates are eight in number, longer 
and more slender than in Kcrria McDonaldi . The 
muscular parts of the prostates are not as narrow as 
in the preceding form and they are less regular and 
much shorter. There is no difference between the an- 
terior and the posterior prostates, except that one prostate 
in each couple is slightly larger than the other, but I 
doubt if this is a constant character. 

All the prostates resemble in a general way the pos- 
terior prostate in the preceding species, the muscular 
tube in each being comparatively short, gradually in- 
creasing in size towards the glandular part. The pros- 
tates are also less pointed. They are contracted several 
times and rather wavy and irregular in outline with two 
distinct swellings. All the papilla^ in the genital zone are 
less prominent than in Kerria AfcDonaldi. 

As I found only one specimen and that one being 
partly damaged, I can give no account of the septal 
glands, etc. We must look to a larger supply of speci- 
mens before an extensive description can be made, but I 
think enough is known to warrant us to arrange this worm 
as a separate species. 
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According to Beddard tht* i^enital seta* in Kcrria 
halophila are similar to and thus not smaller than the 
other sets. The difference in size of the setse is there- 
for only a species characteristic, but one of considerable 
importance as it is an exterior character which does not 
require dissection to be descernible. 

Systematic position, Beddard has already commented 
upon the relationship of Kerria with other genera, and he 
inclines strongly to place it near Acanthodrilus, as well 
as Ocnerodrilus and Gordioclrilus. I believe, however, 
that the relationship with Ocnerodrilus, Gordiodrilus and 
Pygnueodrilus is i^reater and that those three «(enera with 
Kerria may be arranged in one large group, though not 
in the same family. The presence of blood vessels on 
the nephridia appears in my opinion to further separate 
Acanthodrilus from the other genera in question, and so 
does undoubtedly the double row of cells of the prostates. 
The size, shape and diverticula of the spermathecse of 
Kerria resemble more closely those of Acanthodrilus 
than Ocnerodrilus, etc. But of all the genital organs the 
spermatheciu are those which vary the most, even within 
the limits of one species. 
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SPECIES OF KEBBIA. 



Kerria: 

Genital betm 

Ontor gt»nital ' 
setw in xvii 
and xix 



MeDonaidi. 
Smaller. 



tonaUs. 
Smaller. 



halopkila. 

Not smaller, i 



; Present. 

Spermatheow . With diverticula. 

Muscular part of 
anterior pros* 
tate Longer. 

Prostateii on ' 
each genital t 
sone Two. 

GiEsard None. 

(Eflopliagus Sacculated. 

Sacculated in-! 
testine com*i 
meneee in ' zii. 

Sperniatheco; 
open in line With ontside 8et». 



Wanting. Present. 
With diverticula. No diverticula. 



Not longer. 

Fonr. 
None. 
Sacculated. 

• • 

xu. 



Longer. 
Two. 

One in vii. 
Not Sacculated. 



• « > 

xni. 



With outside setie. With inner setie. 
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EXPLANATION OF THE FIGUBE8. 

Platb XI. 

Kerria Mdhnaldi, fig. I to 12. 

Fig. 1. Semi-sehematio riew of th» organs of the antorior toinitos m 
seen from above. 
be. bnccal oavitj. 
br. brnin. 
phx. phuryux. 

$1. gl. salivary glands of the pharynx. 
«. gl, B^tal glands of the oesophagns. 
nph. nephridia. 

<l'ih. spermatbpoft. 

del. (livertiouln of the oesophagus seen from above; partly hidden 

by the cuHophagas. 
A. heart. 
«•. 0perm>sacs. 

0. ovary. 
od. ovidnct. 
It. septft. 

r/. clitelluni. 

pr. proatatui). 

V. gl, ▼entral ganglion. 

1. i. saoonlated intestine. 
.1//. */. Hiionn (lactH. 

Fig. 2. Some of the orgaus ul tht- anterior nomites seen from tbe side in 
a longitiuliiml section. Tbe nepbriilia are not delineated and only 
a part uf tbe vaMcular system is shown. 

prtt. prostominm. 

per. periatominm. 

phx. pharynx. 

ti. ijl. salivary glands. 

br. brain. 

€U. cesophagiis. 

«. gl. septal glands. 

dvL diverticnlnm of the cesophagns. 

k. hearts. 

d. v. dorsal vessel. 

r. r. veutrul vessel. 

«. i. sacculateil intestine. 

t. i. tnbnlar intestine. 
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Fig. 3. The genital xones seen from below and from the oateide of the 
bodj* 
pr. imwtate pore. 

^ . mnlo pnrf. 

V. gr. vt'iitrnl i^roovt- ht twt'on the two zoueii; the points of the 
Ht'tjt are seeu prutrudiug. 
Fig. 4. A uephridinm from somite xiii. 
Fig. 0. The imtier funnel of a nephridinm. 

At. septum. 

Fig. 6. LoiigitiKliniil s*M<tion of the genital sone compiled from two 
celloidin scctimis. 

ij. z. geuittil zuue. 

y/ . prostates. 

»p, d. sperm dtiots. 

/*. 8. genital or copulatory seta*. 
Fig. 7. Oito of thp epidermal appendages of the genital sone. 
Fig. 8. Ovary .lud oviduct.* 

o. ovury. 

wt. ovidnet. 

Fig. 0. One of the genital setas of the inner couples in somites xrii, xviii 
and xix. 

Fig. 10. One of the common seta». 
Fig. U. Natural size. 

Kerrla zomUit, figs. 12, 13. 
Fig. 12. Common netip. The genital setm are similar to fig. 9. 
Fig. 13. Testis* and sperm'Sac showing their connection. 

/. testes. 

Htt. sperm- »ac. 

Plate XU. 

Rerria McDonaldi, figs. 14, 18, 21 to 27. 
Fig. 14. Schematic view of the spermathecm and their position in front of 

the outer setri- ii» somites i\ and viii. 
Fig. IS. Que uf tlie Hiitri ii»r spermatheoit;, sectional view. 
m. ». masculur part. 
«e. spmnatheoal sac. 
ips. spermatoxoa. 
Fig. 10. Another of the anterior spermathecii\ out^iide view. 
Fig. 17 and IS. Two of th«- posterior spermathec», outside view, show- 
ing the <livertiL'nla itrf. 
Fig. 19. Part of the cusophagus, with diverticula, tubular intestine aud 
saooolated intestine, seen from above. Only the beginning of the 
diTcrtienla is Tisible. 
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Fig. 20. Th« same Men horn the under side with the divertleala spread 
out. 

tlvt. diverticula. 

collectiug ves>?t'I. 
Fig. 21. Diverticuhiui of the u»Hopbagii», seen in cross-Hections. 

r. blood vetiHelB. 

(p. epithelial lining. 
Fig. 22. Brain and ventral ganglion spread ont. 
Fig. 23. The genital zone more highly magnified than in fig. 3. 

*. . male pores. 

/'/-. prostate pores. 

A. common setie, large size. 

p. «. penial setv at smaller site. 
Fig. 24. The anteriw pari of the body seen from the side. 
Fig. 25a. One of the anterior prostates. 
Fig. '25b, Anterior prostate of another specimen. 
Fig. 2iiH. One of the posterior prostates. 

m. I*. musiMilftr part. 

gl. glandular part. 
Fig. 26b. Posterior prostate from another specimen. 
Fig. 27. Ciliated rosette and sperm duct and sperm^saos in z and u. 
Fig. 28. One of the posterior nephridia with peritoneal cells. 

Kerria tanalii, figs. 29, 30. 

Fig. 29. The genital zone and snrronnding somites withthe prostates and 
sperm dnctii seen from the inner side of the body. 

//r. a. anterior prostates. 
/#r. p. posterior proHtateii. 
ap. d. sperm ducts. 
c.«. common sets. 

s. penial setae of smaller size than the common setie. 
m. s. mascniar part of the prostate. 
'//. '^'Ifttulnliir part of the prostate. 
Fig. '.U). The inner i)ore of the posterior prostates. 

m. ». mnscles keeping the prostates in poiiitiou. 
pr. prostates. 
pa. papilla. 

intp. interpapillary groove. 

OenerodrUuB Beddardit fig. 31. 

Fig. 31. Abnormal five chambered diverticnlnm* seen in cross-section. 

r. blood vessels. 

tp. epithelial lining. 
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BY GEORGE H. ASHLEY. 

Exposures of the axes of anticlines or synclines often 
show the beds of rock bent into an arc of verv short 
radius, yet without perceptible fracturing.' As rocks 
are generally considered indexible, except when softened 
by heat, a question naturally arises concerning the con- 
ditions under which these rocks have yielded and formed 
such close flexures without breaking. 

The old theory is that it is due, first, to the great verti- 
cal pressure of the superincumbent beds of rock as a 
passive factor,* and second, a greater horizontal pressure 
as the active factor. * Thus, it is conceived that the hori- 
zontal pressure, from whatever source, gradually accum- 
ulates until il is able not onlv to overcome the resistance 
to bending of the layers, hundreds or thousands of feet 
thick, but also to lilt the weight of all the overlying beds. 
Then bending will ensue. But it is assumed that though 
the layers may be under a shearing stress far beyond 
their strength of resistance the great vertical pressure 
will prevent rupture by immediately forcing together 
every incipient fracture.^ These incipient fractures, 
however, relieve the horizontal pressure which is con- 
verted into heat' and this heat in turn assists the vertical 
pressure in the mending process. Thus giving way in 

* See for example, Beade*8 Origin of Mountain Banges, pp. 177, 186, 
180, plate 24, etc.; Oeol. Snrr. of Ark., Vol. Ill, 1800, pi. YIII; other 
reporto on regions of mnoh folding. 

' K. Clark*e Tables for Engineers, 1st ed., pp. 631 and 204. 

* Mature, XIX, (1878), p. 108; Danbr^e^ Otol. ExpMm., pp. 200 el teg, 

* Spring in Ball. Acad. Roy. Belg., 1880, pp.171 and 385; Spring in 
The Engineer, Apr. 0, 1886, p. 278. 

* Preatwick's Geology, Vf>l. I, p. 410; Daiibree's Qeol. Experim., pp. 
448 et Mallet in Phil. Trans., 1873, p. 187. 

lb 8i:b. Vol. HI. April 90. 1803. 
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minute slippings, the layers in time become folded, and 
when the movement has ceased and erosion exposed 
them, they appear intact. 

In many cases, as shown by microscopic examin.ition 
oi the rocks, this may be the true explanation/ but oi 
late the belief has been gaining ground that by introduc- 
ing the factor of viscosity of solids under stress the same 
results ma^r be obtained without resorting to fracturing 
at all.' 

It has long been known that in igneous and meta- 

morphic rocks when heated, the particles have a certain 
freedom of motion among themselves called flow, similar 
to the How of any plastic substance like putty under the 
slight pressure of the hand/ 

M. Tresca and others have shown that similar How 
occurs in cold solid bodies when subjected to a pressure 
above the elastic limit and below the ultimate strength.' 

In application of this principle, if we suppose a hori- 
zontal pressure acting upon a layer of rock which at 
some point is not quite horizontal, the initial pressure 
will at that point be resolved into two components, one 

• Qeilde's Textbook of Oeol.» pp. 292-3, 006, 575 and 678. 

' Beade'a Origin <Mf IConntoin Banges, pp. 91 and 92; Beoker in BnlL 
Oeol. 8oo. Am., Vol. 4, 1898^ pp. 13-90. 

* King, U. S. Oeol. Exp. 40tli Ftf Vol. 1, p. 752; (Mkway in Qut. 

Jonr. Geol. Soc, I8S3, p. .TS.S; Barns in Am. Jour. Sci., Ill, Vol, 36, p. 
17H; III V..I. p. '2r?4: I'r. stwirk's Geology, Vol. 1, p. 30*; Heims 
Mechauics uius tier (i« liiiu;>l>il(luiis, 1S7S. 

» TreHca in Conit. s Kcu.lus. Vol. lS(i4, p. 7.>4; Vol. 04. 1S<»7, p. S(>»; 
Tresca in Mem. Suv. Etrangers XVllI, p. T6'A; XX, p. 7o; Tre.scH iu Iut»t. 
lfeoh.£ug.. Jane, 1867; Jane 1878; Trmoft in Tlie Engine«r, Jane 28, 1878, 
p. 463; Jane 14, 1878, p. 428; Towneend in Joar. Fhinklin Inst., llueh. 
1878; Williain^ in Gentleman's Hag., FpI.., 1883, pp. 231-2; Spring in The 
Engineer, Apr. U, 1SH(5. p. 278; Barns, Bull. V. S. Geol. Surv., No. 73; 
15t rker iu Bull. (teol. Soc .\ni., Vol. 4, 1893, p. 51, «Uo p. 13 et $tn; 
Barns iu Am. Jour. Sci., Ill, Vol. 45, Feb., 1893, p. 87. 
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tending to compress and the other to bend the layer. If 
this bending component be great enough, the result will 
be the same as when the ultimate strength of any rigid 
substance is overcome, viz., deformation with rupturing; 
if it be below the ultimate strength but above the elastic 
limit and be applied gradually, flow, or in other words 
deformation without rupturing, will take place. 

But what is the elastic limit ? Experiments, as well as 
common observation, show that the limit of elasticity de- 
pends upon the time. Tims, if a rod or bar of glass, ice 
or slone, supported at its ends be struck in the middle, it 
will either break or regain, approximately, its original 
position, showing that the limit of elasticity is practically 
as high as the ultimate strength. On the other hand, if, 
by means of small weights, pressure be applied gradually 
and slowly, the same rod may be bent, and in time will 
exhibit a permanent deformation or set.'* This shows 
that even the time of a laboratory experiment, necessarily 
limited, is sufficient to make the elastic limit, and cor- 
respondingly the force necessary to produce flow, much 
lower than in the case lirst supposed. 

All this suggests the tollowing conclusion : Assuming 
that the resultant of all the forces acting upon the particles 
at any point in a layer ot rock, if below the ultimate 
strength and above the elastic limit of the layer, will pro- 
duce flow in its own direction, we can say, that if the 
proper ratio between this resultant and the time through 
which it acts be maintained, flow will ensue, even though 
the resultant be indefinitely diminished. There seems to 
apply here the mathematical law that a side which has 
any per cent, in its favor, no matter how small, will, if 
given time enough, ultimately win. 

>* Miall iu Pop. Sci. Review, Jau., 1872. 
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In Other words, vertical pressure is not necessary to 
prevent the breaking of folding beds of rock when time 
enough is given for a small horizontal force to act. It 
does not concern us now whether this be true if carried 
to its smallest limit. 

No experiments on rocks covering any extended period 
of time seem to have been carried on," but a few cases 
have been observed in which most of the conditions of 
such an experiment have been fulfilled and sufficient time 
has elapsed to make the results pronounced.*' In but 
one of these have measurements been made and pub- 
lished. 

The following notes on a slab of marble bending under 
its own weight are offered as a contribution to observa- 
tions upon this subject. The slab in question covers a 
grave in the Laurel Ilill Cemetery, San Francisco, not 
far from the corner of California Street and Central 
Avenue. It is three-fourths of an inch thick, six feet 
four inches long, two feet six inches wide and lies in a 
horizontal position. As far as could be determined, the 
slab was laid upon the prepared earth, which at this point 
is clay, without support of brick, cement or other ma- 
terial. 

It could not be learned just when the slab was put in 
place, but it was not earlier than 1882, nor later than 
18S4. Subsequenth' the ground settled, and the slab 
being then supported onlv near the ends, bent as shown 
in the illustrations. 

The position of the supporting earth could not^ 
termiiied, but it probably occupies an irregular an 



" Miiill ill r.-i>. Scl. Review. .Jan. 1S7*J 
Heektr ill linll. <mo|. S<.f. Am., Vol. 4. } 
E.vp. -lOth Par., V,.]. I. p. T.VJ. 

" Wiiislnw. An:. -Thiu. S. i. III. VmI 4 
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the head and foot ot the shib, that near the head beinj^^ a 
little distance from the end, for that end is raised slightly 
above the general level.* 

Fig. 2 shows the defection from a straight line drawn 
over the terminal edges of the further side of the slab 
bearing the name. Fig. 3 shows the same for the nearer 
side. The maximum deflection is 1.65 inches. The 
measurements were taken with a finely divided steel rule 
and tape. 

Minor flexures occur at several places showing an ex- 
treme sensitiveness of the slab to stress. In this case, 




W«# » b 

d . i..f..f,.t,A 



* Sketch of gnve in Lanrel Hill Oemetary, San Fkmucisco, Galifornia, 

showing tiedeotion of u slab of marble dne to its own weight. Dimeu- 
sioiis of sla1> r> ft. 4 ill. by 2 ft. >) in. by | in. Fat in place in 1S82.(?) 
Meatfttreiu«utii taken December, lSd2. 
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however, bending seems to have about reached its limit. i 
as a thread-Hke crack about two inches long and 24 
inches from the head of the slab can be detected on the 
side toward the observer. 

As shown, other slabs cover other parts of the group 
of graves and of theset two are bent more or less but not 
as much as the one described. 

If 160 pounds be taken as the weight of a cubic foot 
of marble (a fair average) , the weight of a prism an inch 
square and the thickness of the slab will be almost .07 />f 
a pound. We may therefore consider .07 of a pound to 
the scjuare inch as the bending pressure. 

Considerintr the curve of the shib an arc of a circle, a 
continuous piece of limestone having the same curve 
would form a closed circle with a radius of 37 feet. 

In summary, a slab of marble of an inch thick under 
a stress of .07 of a pound per square inch has in 10 years 
become flexed one forty-sixth of its length. 
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GEOLOGICAL SURVETS IH THE STATE OF 

CALIFORFIA. 



BY ANTHONY W. VOGUES. 

The want of a compilation of the works on the geology 
of California has lon^ been felt by the workers in this 

department of natural science: the author has, there- 
lore, collected with considerable care all of the most 
important otiicial publications on the subject, and he 
hopes that it will be found in some degree useful to the 
geologists of the Pacihc Slope. 

I. United States Government Reports. 

Report of the Exploring Expedition to the Rocky 
Mountains in 1842 and in Oregon and North California 
in the years 1843-44, by Capt. J. C. Fremont, U. S. 
Army. Washington, 1845, 693 pp.. 24 plates and 3 
maps. 28 Cong., 2d Session, Senate Doc. 174. 

Geographical Memoirs upon Upper California in Illus- 
tration of his Map of Oregon and California, Capt. John 
C. Fremont, Washington, 1848, 67 pp. Map of same. 
30 Cong., I Session, Sen. Misc. Doc, 148. 

Notes of a Military Reconnoissance from Fort Leaven- 
worth in Missouri to San Diego in California ; including 
parts of the Arkansas, Del Norte and (iila Rivers, by 
Maj. W. H. Kniors'. I'. S. Army. Washington, i(S48, 
416 pp., 41 plates and map. 30 Cong., ist Session, Ex. 
Doc. 41. 

Report of Lieut. Col. P. St. George Cooke of his 
march from Santa F4, New Mexico, to San Diego, Upper 
California. Washington, 1848, 13 pp. and map. 30 Cong,, 
ist Session, Ex. Doc. 41, pp. 551-563. 

Journal of Capt. A. R. Johnson, V . S. Army. { Ex- 
pedition from Santa Fe to San Diego.) Washington, 

2u 8SB., VuL. III. I 24 ) SUy 3, im. 
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1848, 48 pp. 30 Cong., ist Session, Ex. Doc. 41, pp. 

567-614. 

Journal ot tlie inarch ot the Mormon battalion ol In- 
fantry \'olunteers, under the coninumd of Lieut. Col. 
P. St. Geor«re Cooke, from Santa Fe, New Mexico, to 
San Die^m, California, etc. Washington, 1849, 85 pp. 
Special Session, Senate Doc. 2. 

U. S. Exploring K.\-pedition under the command of 
Charles Wilkes, U. S. Navy, Vol. X, Geology by James 
D. Dana. Philadelphia. 1849, pp. xii, 9, 756, 5 maps. 

atl.l^ <){ 21 plates. 

Report of lion. T. Butler King on California. Wash- 
ington, 1 85 1, 72 pp. This report was printed by order 
of the House of Representatri'es. 

Pacific Railroad Reports. 

Vol. iii. R^sum^ of a Geological Reconnaissance, 
extending from Napoleon, at the junction of the Arkansas 
with the Mississippi, to the Pueblo de Los Angeles in 
Calilornia. by Jules Marcou. lliis resume was reprinted 
from llie preliminarv report of Lieut. Whipple. House 
Doc, 129, Washington. 1855. 

Vol. V, 1857. Routes in California to Connect with the 
Routes near the 35th Parallel and 32d Parallel^ explored 
by Lt. R. S. Williamson in 1853, Geological Report bv 
William S. Blake. 

\'ol. vi, 1856. (ifological Reports of Routes in Cali- 
fornia and Oregon, t'\|)l<)recl by Lis. R. S. Williamson and 
ILL. .\bliott, by John S. Newberry. 

1. (jeology of the Vicinity of San Francisco. 

2. Geology of the Sacramento Valley, etc., etc. 

Vol. vii, 1856. Routes in California to Connect with 
the Routes near the 35th and 32d Parallel and Routes near 
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the 32(1 Piir.illt'l between the Rio Grande and Pimas Vil- 
higes, explored by John G. Parke in 1854-55. .Geological 
Report by Thomas Antisell. 

Description of the Fossib and Shells Collected in Cali- 
fornia, by William P. Blake, Washington, 1855. H. Doc, 

I29» 34 PP- 
Report of the Secretary of War.* 

Report of P. T. Tyson upon the Geoloj^y of California, 

Washington, 1850, 74 pp.. 9 sections and one map. 

Part 2. Report of tbe Secretarv of War in further 
compliance with the resohition of the Senate calling for 
copies of Reports on the Geology and Topography of 
California. Washington, 1850. 37 pp. and 3 maps. 31st 
Cong., ist Session, Senate, Ex. Doc, 47. 

Geology and Industrial Resources of California, by 

Philip T. Tyson, Baltimore, 1851. xxxiv, 127 and 37 
pp., 9 sections and 3 maps. 

United States and Mexican Boundary Survey. 

Pala'oiitolo^rv and (n'()l<)<^v ol the Boundary, bv James 
Hall. I )escription of Cretaceous and Tertiarv Fossils, bv 
T. A. Conrad. Washington, 1857. 34th Cong., i Ses- 
sion, Senate £x. Doc, No. 108. 

Rkport Mineral Rksourcks United States. 

Report of 1867. Historical Sketch of Gold and Sil- 
ver Mining on the Pacific Slope, by J. Ross Browne and 
James W. Taylor, pp. 13-36. 

Geological Formation, etc., of the Pacific Slope, 

by William Ashburner. pp. 37-49. 

Condition of Gold and Silver Minin;^ on the 

Pacific Coast, by J. Ross Browne and James W. Taylor. 

PP- 49-«5- 
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Report of 1867. The Copper Resources ol the P.icilic 
Slope, (jeolo^ical Formation in which Copper is found, 
by J. Ross Browne and James W. Taylor. Section v, 
pp. 138-169. 

Quicksilver mines of California (for Borax, 

Sulphur, Tin and Coal, see Sec. vii), by J. Ross Browne 
and James W. Taylor. Sec. vi, pp. 170-178. 

Report on the Coal Deposits of the Pacific 

Slope, by W. M. Gabb. pp. 188-193. 

Annotated Catalogue of the Principal Mineral 

Species hitherto Recognized in California and the ad- 
joining States and Territories, by William P. Blake. 
Section ix, pp. 200-212. 

Notes on the Geographical Distribution and 

Geology of the Precious Mt'tals and Valuable Minerals 
on the Pacific Slope of the I'nited States, by J. Ross 
Browne and James W. Taylor, pp. 212-215. 

Report of 1868. General Condition of the Mining In- 
terest, by J. Ross Browne, pp. 12-298. 

Report of 1869. Notes on California, by R. W. Ray- 
mond, pp. 9-33. 

Report of 1870. Condition ol Mining Industry, pp. 
13-87. 

Report of 1872. Condition of Mining Industry in Cal- 
ifornia, pp. 13-140. (The Formation of Gravel Deposits, 
P* 55-) (Section of Table Mountain, p. 62.) 

Report of 1873. Condition of Mining Industry in 
California, pp. 7-107. 

Report of 1873. The Pliocene Rivers of California, 
by Amos Bowman, pp. 377—389. 

Report of 1874. Condition of Mining Industry in 
California, pp. 11-156. Klamath County. Geological 
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Sections, p. 145, by A.W. Chase. Nevada County. Map 
oi' Gravel Deposits, p. io8. 

Report of 1875. Condition of Mining Industry of Cal- 
ifornia, pp. 11-194. (Lijjnites, p. 75.) 

Report of 1S76. Condition of the Minin*^ Industrv in 
Cahiornia. pp. 3-132. (jeolo<^y of Plumas County, by 
J.A. Edman. p. 109. One map. 

Geology of the Sierra Nevada in its Relation to 

Vein Mining, by Amos Bowman, pp. 441-470. 

U. 8. Coast Sir\ky. 

Report of 1^555. Observations on the Ph3'^sical Geo- 
<,rraphy and Geology of the Coast of California from 
Bodega Bay to San Diego, by W. P. Blake, pp. 376 to 
398. Four plates. 

Colorado K\rL(iKi.\(; Exphoition. 

(xeolojry of the Coast of Southern California, by John 
S. Newberry, Washington, 1861. 

U. S. Geographical and Geological Survey West 

OF THK lOOTn Meridian. 

Vol. iii. I*art i. Report on the Geolo<(v of portions of 
Nevada, Utah. Cahfornia and Arizona examined in the 
years 1871-2, by G. K. Gilbert. 

Report of 1876. Report on the Geology of a portion of 
Southern California, by Jules Marcou. pp. 378-419. 

Report on the Geology of the Mountain Ranges 

from La Veta Pass to Head of the Pecos, by A. R. Conk- 
ling, pp. 4IC^22. 

Report of 1877. Geological Report on the pt)rtions of 
Western Nevada and Eastern California between the par- 
allels 30° 30' and 38^ 30', by A. R. Conkling. Appendix 
n., pp. 1285-1295. 
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United States Geological Survey. 

J. W. POWKLL. DlRHC roR. 

On the Mesozoic and Cenozoic Palaiontolojjv of Cali- 
fornia, by C. A. White. Bull. No. 15, Vol. 3, 1885. 

33 PP- 

Notes on the Stratigraphy of California, by Geo. F. 
Becker. Bull. No. 19, Vol. 3, 1885. 28 pp. 

On New Cretaceous Fossils from California. In C. A. 
White. Bull. No. 22, Vol. 3, 1S85. 25 pp. 5 Plates. 

Notes on the Geolojjy of California, by J. S. Diller. 
Bull. No. 33, Vol. 5, 1886. 23 pp. 

Monographs, Vol. xiii. Geology of the Quicksilver De- 
posits of the Pacific Slope, with atlas, by George F. 

Becker. Washinj^ton, 1888. xi.x, 4>s6 pp. 7 pis. antl atlas 
of 14 sheets folio. 

8th Annual Report, 1889. Quaternary History of 
Mono Valley, California, by Israel C. Russell, pp. 
261-394. 24 plates and 5 maps. 

Geology of the Lassen Peak District, by J. S. Diller. 

PP- 395-432. 7 plates. 

Suininary of the Geoloi^v of the QuicksiK er Deposits 
of the Pacilic Slope, by Geo. F. Becker, pp. 961-985. 
3 plates. 

Geologic Atlas of the United States. Sacramento 
Sheet, California. Sketch of Gold Belt. Topography, 
Areal Geology, Economic Geology, Structure Sections.. 
Washington, 1892. 4 sheets with text. 

Tenth Census Reports. 

Vol. V, part 2, 1884. R-eport of the Physical and 
Agricultural Features of the State of California, with a 
Discussion of the Present and Future of Cotton Produc- 
tion in the State, also Remarks on Cotton Culture in New 
Mexico, Utah, Arizona and Mexico, by E. W. Hilgard. 
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II. California Official Reports. 



Report of the Special Committee in favor of a Geolog- 
ical Survey of California Submitted by Mr. Randall April 
24, 1851. 19 pp. 

Report of i<^53. Gcolojrv ot tlu* Sierra Nevada ur 
California Kan^e, by John B. Trask. 31 pa^es. 

Report on the (leolo^y of the Coast Mountains and 
part of the Sierra Nevada, embracing their Industrial 
Resources in Agriculture and Mining, by John B. Trask. 
Assembly Doc. No. 9, Session 1854. 95 PP* 

Report on Geology of the Coast Mountains, by John B. 
Trask. Senate Doc. No. 14. 1H55. 95 pp. 

Geolo;^\ of a part of Calaveras County, Dec, 1854. by 
William Patton. In Report to the Sur\'eyor-General of 
California. Doc. 5, Appendix pp. 86-88. Sacra- 
mento, 1855. 

Report on the Geology of Northern and Southern Cal- 
ifornia, embracing the Mineral and Agricultural Resources 

of those Sections with Statistics of the Northern. South- 
ern and .Middle ^Fines. bv lohn B. "Trask. Assembly 
Doc. No. 14, vScssion 1856. 66 pp. 

Report of a Survey of a Portion of the Eastern Bound- 
ary of California and of a Reconnaissance of the old 
Carson and Johnson Immigrant Roads over the Sierra 
Nevada. Ann. Rep. Surveyor-General 1856. Assem- 
bly Doc. No. 5, Session 1856. 

Gkologk al Survey of California. 
J. D. Whitney, Director. 

The Geological Survey of California, an Address Deliv- 
ered before the Letjislature of California at Sacramento, 
Tuesday evenin^r. March 12. 1861, by J. D. Whitney. 
San Francisco, 1861. 50 pp. 
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l^!t«;r ot the State Geologist Relative to the Progress 
tit the State Geological Survey, by J. D. Whitney. San 
Francisco. 1862. 7 pp. 

I>ec*ure on Geolo^v Delivered before the Legislature 
ot Caiilornia. at San Francisco, Thursday evening, Feb. 
27. by J. D. Whitney. San Francisco, 1862. 33 

pp. 

Lecture on Geolog}' Delivered before the Legislature 
ot California at Sacramento, Tuesday evening, March 
19. 1^*63, by J. D. Whitney. Sacramento, 1863. ^7 PP- 

Annual Report of the State Geolo^^ist ot Calilornia 
for the year 1862, by J. D. \\ hitney. San Francisco. 
1864. 12 pp. 

Annual Report of the State Geolo;L,nst for the year 1863, 
by J. D. Whitney. Sacramento, 1864. 7 pp. 

Letter of the State Geologist Relative to the Progress 
of the State Geological Survey during the years 1864-5, 
by J. D. Whitney. Sacramento, 1866. i \ pp. 

Letter ol the Stale Geologist Relative to tlie Progress 
"I the State Geological Survey during the years 1866-7, 
by J. D. Whitney. Sacramento, 1867. 15 pp. 

An Address on the Propriety of Continuing the State 
Geological Survey of California, delivered before the 
Legislature, Jan., 1868, by J. D. Whitney. San Fran- 
cisco. 1868.' 23 pp. 

Reptul t)t the State (leologist on the Condition of the 
Ge\>logical Survey ot California, by J. D. Whitney. 
Sacramento, 1869. 7- pp. 

Letter of the State Geologist Relative to the Progress 
oi the Survey during the years 1870-71, by J. D. Whit- 
ney. Sacramento, 1871. 13 pp. 

Sutenienl of the Progress of the State Geological Sur- 
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vey of California during the years 1872-3, by J. D. Whit- 
ney. 14 pp. 

Report of the Joint Committee on the Geological Sur- 
vey of the State made to the Legislature in 1874. 

Mininjr Statistics No. r. Tabular Statciiu'nt of the Con- 
dition ot the Aurileroiis Quartz Mines and Mills in that 
part ot Mariposa and Tuolumne Counties lying between 
the Merced and Stanislaus Rivers, by A. Remond. 
April, 1866. 16 pp. 

The Yosemite Book. A Description of the Yosemite 
Valley and the Adjacent Regions of the Sierra Nevada 
and of the Hig Trees of California. New York, 1868. 

pp. 4 to 116. 2 maps. aiKl 28 photographs: 250 copies 
printed. The \'oseniile (iuide Book, Cambridge, 1S70. 
viii and 155 pp. and 2 maps. 2nd lulition. Cambridge. 
187 1. \ ii and 133pp. 2 maps. 3rd Edition, Revised and 
Corected, Cambridge, 1874. viii and 186 pp. and 4 maps. 

Catalogue of the Invertebrate Fossils of the Western 
Slope of the United States, Part 2, by J. G. Cooper. 
San Francisco, 1871. 39 pp. 

Geogra|)hical Catalogue ol the MoUusca found west of 
the Rocky Mountains between Latitudes 33 and 49 , by 
J. G. Cooper. San Francisco, 1867. 40 pp. 

Palaeontology. Vol. i. Carboniferous and Triassic 
Fossils, by F. B. Meek. Triassic and Cretaceous Fossils, 
by W. M. Gabb. Philadelphia, 1864. xx and 243 pp. 

32 plates. 

Paheontology, \'ol. ii. Cretaceous ami Tertiary Fo.s- 
sils. by W. M. Gabb, i'hiladeiphia, 18O9. xiv and 299 
pp. 36 plates. 

Geology, Vol. i. Synopsis of the Field Work from 
i860 to 1864. Philadelphia, 1865. xxvii and 498 pp. 
and plate. 



Digitized by Google 



334 



CALIFORNIA ACADEMY OF SCIENCES. 



Geology, Vol. 2. The Coast Ranges. Appendix. 
Cambridge, 1882. 148 pp» 5 plates. 

Contributions to Barometric Hypsometry. With tables 
for use in California. Cambridge, 1874. ^ PP* Sup- 
plementary chapter, added in 1878, pp. 89-112. 

Suppleiiu'iiUirv Chapter aiul Pr.ictical >\pplic<iti()n ol 
the tables to the Observations oi the years 1870-1 and 
a discussion of the results obtained, by J. D. Whitney. 
Cambridge, 1878. 24 pp. 

Botany, Vol. i. Polypetal«, by W. H. Brewer and 
Sere no Watson ; Gamopetalse, by Asa Gray. Cambridge, 
1876. XX and 628 pp. 

Bulanv. Vol. ii. Hy Sereno Watson. Cambridge. 
1880. XV and 559 pp. 

Ornithology, Vol. i. Land liirds, edited by S. F. 
Baird, from the MSS. and notes of J. G. Cooper. Cam- 
bridge, 1870. xi and 592 pp. 

The Water Birds of North America, by S. F. Baird, 
T. M. Brewer and R. Ridgeway. Issued in continua- 
tion of the publications of the Geol. Survey of Califor- 
nia. Boston, 1884. Vol. I. xi and 537 pp. Vol. 2, 
552 pp. 

Map of Re<ribn Adjacent to the Bay of San Francisco. 
2 miles --^ I inch. New York, 1873. portfolio. 2 
sheets. Map of Central California, n. p; n. d. 

Map of California and Nevada, by F. v. Leicht and A. 
Craven. 18 miles = i inch. New York, 1873. Colored. 

Revised by lloffnumand Craven. New \'t)rk. i^^y f. 

Map of Central California and Western Nevada. 6 
miles = I inch. 4 sheets. 

Map of Sierra Nevada adjacent to the Yosemite Val- 
ley. 2 miles := I inch. 
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Report on the Fossil Plants ot the Auriferous Gravel 
Deposits o£ the Sierra Nevada, by Leo Lesquereux. 
Cambridge, 1878. viii and 62 pp. With ten double 
plates. 

The Aunferous Gravels of the Sierra Nevada of Cali- 
fornia, by J. D. Whitney. Cambridge, 1879-80. pp. 
r-28S, 1879. pp. 289-569-1880. 24 plates and 2 geo- 
loj^ical niaps. 

The Climatic Changes of Later Geolo«^ical Times. A 
discussion based on observations made in the Cordilleras 
of North America, by J. D. Whitney. Cambridge, 
1880-1882. Part I, pp. 1-120, 1880. Part 2, pp. 121- 
264, 1882. Entire work, 394 pp. 

State Univkrsitv Rkpokt. 

Report on Mount Diablo Coals, by S. ii. Christy. 
Sacramento, 1877. pp. 70-74. 

Biennial Report of the Regents of the University of 
California for the years 1877-9. Report of J. D.Whitney. 

Sacramento, 1878. pp. S2-85. 

CALIFOftNIA StATB MiNING BuRKAU. 

Henry G. Hanks, State Mineralogist. 

Annual Report of State Mineralogist. First Report 

1880. Sacramento, 1880. \^ pp. 

Second Report of the Slate Mineralogist ol California 
from Dec. i, 1880, to Oct. 2, 1882. Sacramento, 1882. 
288 pp.» map and 4 photographs, with appendix. 

Contributions to the Geology and Mineralogy of Cali- 
fornia, by William P. Blake. Sacramento, 1881. 15 
pp. 

Contributions to tfu' (ii-olojrv and MiiUTaloLiN' ol Call- 
fornia. on the milling of gold quartz, by Melville Att- 
wood. Sacramento, 1882. 20 pp. 
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Third Annual Report ot the State Mineralogist tor the 
year endinj^ June, 1H83. Sacramento, 1883. 11 1 pp. 
and I map. 

Fourth Annual Report of the State Mineralogist tor 
the vear ending May 15, 1884. Sacramento, 1884. 410 
pp. and 2 plates. 

Fitth Annual Report ot the State Mineralogist lor the 
year ending May 15, 1885. Sacramento, 1885. 235 pp.. 
I plate and 4 sections. 

Sixth Annual Report ot the State Mineralogist, Part i, 
for the year ending June i, i8B5. Sacramento. 1886. 
145 pp. and I maj). 

First Annual Catalogue of the State Museum of Cali- 
fornia being the collection made by the State Mining 
liureau during the year ending April 16, 188 1. Sacra- 
mento, 1882. p. 350. 

Catalogue of Books, Maps, Lithographs, Photographs, 
etc. in the Library of the State Minin;^ Bureau at San 
Francisco, May 15, 1884. Sacramento, 1884. 19 pp. 

Catalogue of the State Museum of California, vol. 2, 
being the collections made bv the State Mining Bureau 
from April 16, 1881, to May 15. 1884. Sacramento. 1885. 
220 pp. 

California State Mininc Bi reau. 

William Irelan, Jr., State Mineralo<;is t. 

Sixth .\nnual Report of the Slate Mineralogist, Part 2, 
for the year ending June i, 1886. Sacramento. 1887. 
222 pp., illustrated. 

Seventh Annual Report of the State Mineralogist for 
the year ending October i . 1887. Contains a Catalogue of 
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Eighth Annual Report of the State Mineralo^risi tor 
the year ending October i, 1888. Sacramento, 1888. 
948 pp., illustrated. 

Ninth Annual Report of the State Mineralogist for the 

vear endinir neceniber i, 1889. Sacramento, 1890. 352 
pp. and 34 plates. 

Tenth Annual Report ot the State Mineralogist for the 
year ending December i, 1890. Contains Geological Map 
of California.. Sacramento, 1890. 9^^ PP ' ^^P^ 
plates. 

Bulletin No. i . A description of the desiccated human 

renrains in the Calilornia State Mining Bureau, by Wins- 
low Anderson, M. D. Sacramento, 1888. 41 pp. and 
6 plates. 

Catalogue of the Library of the Calitomia State Mining 
Bureau, San Francisco, California, September i, 1892. 
Sacramento, 1892. 149 pp. 




ON LAND AND FRESH WATER MOLLUSCA OF 
LOWER CALIFORNIA. No. 3. 

BY J. COOl'KK. 

This paper is a continuation of the article' on p. 207, 
where a part of the Lower California land and fresh- 
water shells are described or mentioned. 

CoiA'MNA KAMKNTOSA J. (7. C. i<S9i. Plate xiii. flfj. I. 

Rlioil('ii rali f oDiica var. rainoitosa , 1. c, ji. 215. etc. 

Nuclear whorls 2, turbinate, abruptly truncate, with 
numerous fine vertical ribs, on third becoming oblique 
and parallel to lines of growth, on all the others crossed 
by 10 to 15 transverse stria* parallel to sutures, produc- 
ing a file-like sculpture. Whorls 13 to 16 slightly con- 
vex, cylindrical and nearly equal, the 7th to nth usually 
largest, then diminishing and penultimate whorl also nar- 
rowed vertically to size of 8th. Body whorl swollen on 
left side, and with 2 deep constrictions about equidistant 
between l)ase and suture, extendin*^ Irom outer side ol 
lip to middle of dorsal surfac e, not visible inside of mouth, 
l^eri^tonie slightly expanded and thickened, suboval, 
pointed above, inner lip continuous across columella, 
leaving an umbilical sinus, which continues as a perfora- 
tion throughout axis of shell, mouth of shell large, ex- 
pandedy base rounded. Immature shell with the base an- 
gular, forming a rhomboid mouth. 

Length 0.95 to i inch, breadth 0.18: mouth 0.19 long, 
0.17 wide; color white, translucent. 

Habitat. — Foothills near San Jose del Cabo, Lower 
California, 15 specimens near ed<je of lagoons, one in 
a cave. H'. E. Bryant and (> . /Hiscn. 

CoKUMNA (var.?) \iiHkK\iATA J. G. C. 1892. Plate 

.\iii, tig. 2. See ante, p. 215. 

Nuclear whorls, 1%, vertically flattened, the others re- 
3o 8KB. VuL. 111. Maj &, iwa. 
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duced to 8 or 9, the 7th largest, 6th and 8th about equal 
and much smaller, penultimate not narrowed and larger 
than fourth. Outline swollen at middle, contracted at 
suture of body-whorl, which is shorter vertically than in 
C. ramaittna . Mouth suhcircular, suhacutely pointed 
at its apex, near suture, the constrictions on body-whorl 
deep, partly visible inside, otherwise as in rametiiosa. A 
very thin brownish epidermis covered the living shell. 

Length 0.85, breadth 0.19 inch; mouth 0.22 long, 0.18 
wide. 

Five found on higher part of the range of C ramentosa 
bv Dr. Eisen. 

This might well be considered a distinct species if 
there were not some indications of intermediate charac- 
ters, and until more are known we may attribute the 
variations to environment, local inlluences producing a 
stunted race. 

Melaniella? kiseniana n. sp. Plate xiii, fig. 3. 

Shell sinistral, with a thin brownish epidermis, first two 
nuclear whorls white, smooth, turbinate, third narrower, 
and with the rest covered with numerous vertical riblets, 
increasing to about 50 on body-whorl, where they curve 
round the base and end at the edge of lip. Whorls 17 
to 19 regularly and slowly enlarging from the 3d to the 
body-whorl, which is contracted about one-third, flat- 
tened, sutures moderately impressed, truncating the rib- 
lets. Penultimate whorl swollen, largest, narrowing to- 
ward mouth, which is ovate, acute at junction of lips, of 
which the outer crosses the inner, ending at the sutuse. 

Lfengrth about 0.55 inch, breadth 0.14 ; mouth 0.08 long, 
0.09 wide. Shell transparent. 

Fourteen found by Dr. Eisen under stones living, but 
the epidermis being destroyed by alcohol they do not have 
exactly the color of fresh ones. 
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Considerable difference is shown in the shell from the 
species figured by W. G. Binney as of this ** subgenus 

of Stenojryra/' and it is very doubtful if it is related to 

it, or to the familv Stenogyrida', which h.is a jaw of one 
piece, w hich this certainly has not. Its dissection has not. 
however, been comjileted. and it seems externally to have 
more relations with Cylindrella. 

BuLiMULU» iNscBNDENs BRYANT! J. G. Cooper. Plate 
xiii, tig. 4. 

For description of this subspecies see ante^ p. loi. 
liuLiMULUs iNscENUENs BBLDiNGi J. G. C. Plate xiii, 

Described in these Proceedings, vol. iii, p. 209, 1892. 
(The latitude of Punta Arena there given as 25^ 30' 
should be 23*^ 30'.) 

This subspecies being most common at a high eleva- 
tion, its differences from the lowland type may be due to 
the same environing influences that have produced the 
stunted form of Coliouna . The occurrence of a lew 
specimens near sea-lt'\ I'l may he caused bv mountain tor- 
rents having washed down a few, which have, perhaps, 
established a temporary colony there. 

BuL.iMUL.us suFPLATUs iNsuLARis J. G. C. Plate xiv, 
fig. 6. 

Same reference, p. 212. 

BuLiMULUs (;.\B»i Crosse & Fischer. 

Since the article above referred to was pubHshed, in 
which I showed the close resemblance of this to B, Xan^ 
itisiW. G. B., I have seen the plate and description by 
C. & F. in the Mollusques du Mexique, and there is cer- 
tainly much reason to consider their B, gabbi as not more 
than a subspecies at most of B. A'an/tisi, of which they 
merely copy Binney's figure and description. While 
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some diilerences exist, they are not so ^reat as those 
seen in the subspecies of B, iuscendeus here given. 

Helix areolata exanimata J.G. C. Plate xiv, Bg. 7. 
Same reference, p. 216. 

Planorbis ( Anisi s) AMTKNSiS n. sp. Plate xiv, 8. 

Shell (when held mouth downward) with the right side 
concavo-convex, the left flat (or slightly concave), the 
left margin forming a sharp carina expanded beyond the 
solid edge of shell, which is marked by a compressed 
line. Whorls 5, visible on both sides, uniformly flat on 
the left side, forming a concave umbilicus on the right, 
where their surface is rounded. Mouth triangular, the 
right hp arched, the left nearly thit, the extremities joined 
to outer angle and to obtuse margin of umbilical cavity. 
Umbilicus half as wide as the shell; flat side of mouth 
one-fourth oi diameter; greatest breadth (at mouth) over 
one-Hfth of same; greater diameter 0.26, least 0.03 inch. 

HabitcU, — ^Four specimens found in a laguna at Santa 
Anita, Lower California, at an elevation of 100 feet, and 
10 miles from San Jos^ del Cabo, Lower California. 

This species seems to come nearest to some of those 
of tropical America, as P, kermatodes Orbigny, which 
differs in larger size, etc. It approaches also to /*, 
plauurbiii Linne { mur^iuat ks Drap.) and J\ /////<///>" Mul- 
ler of Europe, but none seem to be so much flattened 
or doubly concave. The only similar North American 
species is P. exaculus Say, which also differs in being 
lenticular in form (or doubly convex in outline). That 
species is also unknown nearer than Vancouver Island 
and Kansas, 2,000 and 1,000 miles distant. A compari- 
son of this shell with P, ( Menetus ) apercuhris Gould, 
shows that it is reversed, the flattened side being the 
right in that shell, which Dr. Gould describes as dextral. 

SD 8n. Vol. m. ( » ) May f. 189S. 
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It may be nottnl here that Mr. Binney, in Land and 
Freshwater Shells, part 2, p. 127, figures as a variety of 
/*. exacutus the shell called Paludiua hyalina Lea." in 
which the spire is raised in a conical form, tending to 
prove that the species is really dextral. On this account I 
have described these shells as if in the vertical position in 
which they are carried by the animal. 

Planorbis (Anisus?) peninsularis n. sp. Plate xiv, 
fig- 9- 

Shell with botli sides concave, the right with whorls 
rounded, their edge forming an obtuse margin, and the 
outer one partly enclosing the others so that it forms 
the greater diameter of shell. Whorls $, visible on both 
sides, the rounded (or right) surface showing less of them 
than the other. Left (or umbilical?) surface nearly flat, 
deeply concave near middle, the umbilicus being over 
^ of diameter. Mouth trapezoidal, very oblique, its lips 
curved, the right extremity attached near the concave 
spire, the left to the obtuse periphery of shell. Mouth 
Yt^ longer than wide; its breadth ()\er '3 of that of shell, 
(jreater diameter 0.16, least 0.05 inch. Color brown, 
surface smooth. 

Habitat. — With P. aniteusis, in same laguna. This shell 
might, at tirst sight, pass for the young or a stunted form 
of the preceding, but it seems to present essential differ- 
• ences too marked to allow of such an inference. Like 
that it appears to be sinistral but it is impossible to decide 
which is the umbilical side with certainty. It is also one 
of the puzzling intermediate forms of the Planorboid 
group, and belongs as much to Menetus as to Anisus, with 
some resemblance to Nautilina. It bears much the rela- 
tion to typical Plannrbis that Gonostoma, etc., do to other 
Helicoids, and it loiind on drv t^round might easily have 
been taken tor a terrestrial shell. No northern species 
resembles it much. 
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H^LicoDiscus LiNEATUs soNORENsis n. subsp. Plate 
xiv, fig. lo. 

The little shell here figured was found by Dr. £isen 
in a damp locality near San Miguel, Sonora, Mexico, and 
supposed at first to be the young of a Planorboid aquatic 
shell, but the microscope proved it to be probably a young 
shell of Say's species, or perhaps a regional subspecies 
to which I have given tiie above provisional name. The 
figure loa would prove its immaturity if it did not have a 
slightly thickened lip, there being but three whorls visible 
and no teeth. //. lincains is one of the most widely 
spread species of North America, from New Brunswick, 
latitude 49' , to Montana, and Georgia to California, but 
with varieties or subspecies having different characters. 
That of Sonora may, when found mature, add another 
form, but this specimen seems only about half grown. 

It differs from lineaius in the subangled margin, 
smaller umbilicus, more rapidly enlarging whorls, and 
no denticles. The Calif ornian subspecies is also without 
denticles. It is barely possible that a new Planorbis 
may occur in Mexico having these characters, but none 
is known elsewhere with bands beneath the epidermis. 
I have compared it with GouXd's P. hirsuius {P. alhus 
Muller var.f). This resembles the Sonora shell in hav- 
ing similar lines in the epidermis, but they produce rows 
of bristles which fall off easily with the skin, leaving no 
marks. It is also one-fifth larger than H, iiueatus and 
has only 3 whorls when full grown. 

It is somewhat sing^ular that Say, the author of the 
species, made the mistake of describing a specimen as a 
Planorbis. It was found in a dried up pond with a 
number of aquatic shells in the Upper Missouri region.*' 
He called it P. parallelus, and, although three times as 
large as the Sonora specimen, he did not suspect its true 
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character, though he thought it ** might be a land-shell,*' 
it probably having been faded and the internal denticles 

absent. (See Binney*s Ed. of Say's Works, pp. 9, 11, 

61,, and liis L.iiul and Fn*sh Water Shells, part 2, p. 135.) 
1 here is certainly a close resemblance in this land-shell 
to the toothed Planorbes ol the subgenus Sc^ nicntiua, 
but none oi them is described^asjhaving colored lines as 
this has. 

Dr. Eisen also found in Sonora a Bulimulus apparently 
a small variety oi B, altematus Say, a widely spread 
species of Mexico and Texas, very abundant at Hermo- 
sillo. One Helix hthri Gabb at Guaymas, and Patula maz* 
atlanica Pfeiffer, north of Mazatlan — ^5 or 6 dead. Hy^ 
alinia indentata Say, is another Sonoran species, named 
in the previous article, p. 216. Also, Limax (sp. indet.) 



Fig. la, CoLUMiTA AAMBimitA X ftbOQt 4. 16, Showing folds of anterior 

whorl and narrowed 2d wborl. !<*, Lateral view of same. \d. Apical 
wborls, the 2 unclear with vertical, and 2 next with oblique ribs be- 
couniig rnnieutose on third. 1«, 1/, More magnified figures of sculp- 
ture of four apical whorls. 

Fig. 2a, Courif NA (var. ?) abbbstiata X about S. 26. 2c, aa In 16^ Ic. 
2d nnelcar and 3d whorls. 

Fig. 3a, Mela.nif.lla eiskmana x ne4irly 9. Vt, Rib sculpture of all the 
whorls, .'ir, Ajjicftl whorls, the .'M narrowed. 

Fig. 4«, 6, lit l.IMiTLUs 1NS( KNUKNS iiKYA.NTi enlarged. 4r, Nuclear whorls. 

Fig. oa, 6, Bl'limulus inscendkks beloingi enlarged nearly \. 5c, Kib 
senlptnre of apioal whorls. 

Fig. 6a, ht BvuMvusa sorrLAXus mavLAMS enlaigad i. 

Fig. 7a, 7b, Helix arsolata ixakimata, plain and banded eianiplM, a 
little enlarged. 

Fig. S<l, h, Pt.ANORBIS (A.MSD.S) ANITKNSJS X 10. 

Fig. 9a, h, Pi^NORBis (AKMua?) fknimscla&is X about 10. 
Fig. lOo, b, c, HsLnODtacos Lnnurus aonoBsvais x 14. lOcf, RoToWing 
lines mors magnified, crosssd by lines of growth. 



EXPLANATION OF PLATES Zm, XIV. 
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DESCRIPTION OF A NEW KANGAROO RAT FROM 
LOWER CALIFORNIA (DIPODOMYS MERRIAMI 
MBLANURUS Sttbsp. hot.) COLLECTSD BT 
WALTER B. BRYAHT. 

BY C. HART MBRRIAM. 

In an interesting collection of mammals irom the Cape 
region of Lower California, sent roe for examination by 
Mr. Walter £. Bryant, is an undescribed kangaroo rat 
which Mr. Bryant has kindly asked me to name. 

It is a small 4-toed form closely related to Dipodomys 
merriami Mearns (from New River, Arizona), with 
which it doubtless intergrades and from which it dif- 
fers chiefly in having the terminal third of the tail 
abruptly blackish. The very large series of 1). merriami 
in the U. S. Department of Agriculture collection (com- 
prising upwards of 600 specimens) shows tliat the distal 
part of the tail becomes darker in passing southward from 
Arizona and southern California through Sonorat and 
that specimens from Ortiz and Guaymas are almost ident- 
ical with those from the Cape region of the peninsula. 

The new form may be known from the following de- 
scription : 

]>ipodoiii5r8 merriami melanunis subsp. nov. 

Type No. 539 ^ ad. Collection of California Academy 
of Sciences. From San Jos^ del Cabo, Lower Califor- 
nia, March 19, 1892. Collected by Walter E. Bryant. 
Origrinal number, 551. 

Measurements of type (taken in flesh by collector). — 
Total length, 239; tail vertebra?, 144; hind foot, 35. 
Average measurements of six specimens from type local- 

2d 8u., Vol.. m. Joa* ». 1809. 



Digitized by Google 



346 



CALIFORNIA ACAUliMV OF SClJiNCES. 



ity (San Jos^ del Cabo) : Total length, 240; tail vertebrae, 
141; hind foot, 36.5. 

General characters. — Similar to D. merriamif but 
smaller: terminal third of tail abruptly blackish. 

Color. — Upper parts pale ochraceous-buff mixed rather 
sparingly wiUi black-tipped hairs ; crescents at base of 
whiskers small; face and supraorbital spot white; not 
dusky on ankle ; upper and lower tail-stripes continuous 
to tip, meeting considerably anterior to end of vertebra?, 
the crested penicillate part blackish. 
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PROCEEDINGS 



Janwury 20, 1890.— Statbo Misnifo. 

The President in the chair. 

Douatiuns to the Museum were reported from John Crellin and Maurice 
Chnper. 

Additions to Library': 

From eomqwiideiito .56 

BjparolMM 5 

By donation 77 

Dr. Harknest spoko on the injury done to oysters pUuited in the bny 

by whelks, which were probably introduced with them. 

Dr. B( hr made some remarks on the firth and crnstacea, found in artesian 
wells 111 Algeria, donatefi by Maurice Chapor. Dr Eisen stated that simi- 
lar tish were fnund in artesian woUh in Kern County. 

Dr. Behr preueuted specimens of diseased peach roots and the President 
called attention to a veoent report on the root*knot diaeaae, published by 
the Department of Agrionltnre, wherein it is elaimed that the disease is 
the work of Ani^'uillula. In the (liscussidn which followed, this theory 
was repudiated by Dr. Harkness and Dr. Behr, they claiming that the 
AnKuilhila does not produce the disease, but finds in the diseased tissue 
a suitable nidus. 



Febraary 9; IS^O.—Svatsd MianMa. 
The pRnroBHT in the ehair. 

Donations to the Unsenn were reported from Charles H. Ohm, W. 8. 
Blise and W. D. Bliss. 

Additions to Libiary: 

From correspondents 00 

Bypnrohase 5 



Febmary 17, 1800.— Stated Mmrruro. 

The PsniDBXT in the chair. 

Prank H. Vaslit and James S. Dnnnell were ( Icctcd resident members. 

Carl H. Ei]t»enmann and ( Imrles Fnchs were ]iro|)(is('«l for membership. 

Donations to the Museum were rep(jrted from Dr. Toland, ('arl i'recht, 
T. 8. Brandegee, C. A. Hamilton, Charles H. Ohm and J. L. O. Hamilton. 
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AdditiouH to Library: 
From correspondents . . 
By purchase 



138 
13 



Dr. H. H. Behr read a paper on Aniblyiitoma. 

Capt. I. E. Thayer read a paper on modem ship bnildiuf;. 

The President called attention to the death of Ernest St. C. Cosson. of 
Paris, an honorary member, and read a sketch of his life and labors. 



The Priwiuext in the chair. 

Donations to the Museum were reported from Henry C Wulf and Bobt. 
A. A. Wright. 

Additions to Library: 



The following paper was read by title: 

Notes on Sub-Alpine Mollnscaof the Sierra Nevada, by W. J. Raymond. 

Mr. Gutzkow exhibited a specimen of Cordyceps, and Dr. B^'hr and Dr. 
Harkness made .some remarks upon its life history. 

BIr. Uittell read the following notice: 

"Ernest Cosson, honorary member of this society, died, at the age of 
70 years, at his residence in Paris, on the last day of 1889. A man of 
generous disposition and in easy circumstances, he early turned his atten- 
tion to botany. Well known in France as the author of local botanical 
works, he is best known abroad b}' his connection with the exploration of 
Algiers, to the Ix>tany of which he devoted the last forty years of his life, 
and which, delayed by his conscientious care, remains unfortunately uu- 
6uished. He was elected a member of this society in 1887, and testified 
his interest in our welfare by sending us publications and a large collec- 
tion of Algerian plants, and when overtaken by his last illness, was pre- 
pairing to send us a second installment. His death is a severe loss to 
science and to all connected with him." 



March 7, 1890. — Stated Mketino. 
The President in the chair. 

Donations to the Museum were reported from George B. Badger, Harry 
H. Taylor, B. C. Winston. Clark P. Streator, L. Beldiug and Charles H. 
Ohm. 



March 3, 1890. — Stated Meeti.no. 



From correspondents . . 

By purchase 

By donation 



46 

3 



T. S. Beandeuee, 

T. H. HlTTELL, 

Committee. 
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Additions to Library: 
From tionespoiidMito . . 

By purohue 

B J donation 



106 
7 
4 



Dr. H. W. HarkneBB read a pap«r on The Nomendatnre of Organic Life. 
Mr. August Ehrlioh, of Kaweuh, Tulare County, presented specimens of 
the solerotia of a species of Polyporus. 

Dr. Hnrkness niaclo Home remarks on Bkifti$ma arbuU, a fungus infest- 
ing the leaves of the Madrofio. 



April 7, 1890.— Stated Mibtino. 
The PftRBiDiifT in the chair. 

Donations to the Museum were reported from Mrs. Charles A. Morse, 
Walter & Bryant, Charles H. Ohm, F. O. Johnson, Dr. H. H. Behr, E. M. 
Cooper, Walter D. Bliss and D. 8. Bryant. 

Additions to Library: 
From oorrespondemts 154 

By pn rcVmse 9 

By (Uaiatifdi 3 

Carl H Ei^'onmaun read a paper ou bome Features of the FretiU-water 

Faiiua ()f South America. 

Dr. H. Carriui^tou Boltou gave au accouut of his visit to tlie bauk of 
sonorous sand in the Desert of Sinai. 

Prof. Henry A. Ward, who had Tisited the same hill more than thirty 
yean before, gave an account of his experiences during the Journey. He 

then related the story of his recent trip through the inland passage, 
which extends from latitude 42° south for more than a thousand milss 
along the west coast of South America. 



The PftnioiMT in the chair. 

Robert Sterenson was propoHed for uieuiberhhip. 

Dooatious to the Museum were reported from Melville Attwood aud Carl 
H. Clark. 

Additions to Library: 

From correspondents 63 

By purchase 16 

By donation 1 

SeToral specimens of Coprinus of extraordinary siie were presented by 



April 21. ISOO.^TATSD Uamna. 
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Mr Carl H. dark. The largest wms over en inohM in bmdtli, with a 
stripe an ineh in diameter and nzteen inehea in length. 

C. H. Eigenmann spoke on the young of the Qninmat eahnon and of 
Ojmerut tkalekktik$»i also on some new speeiea of Seopelidtt. 



May 5, 1890.— StaTBD Hbctiko. 

VlfK I'lUsiriKNT Bkiik iij the chair. 

Carl If. Eigemnnnii an<l ("liarhs Fn< hs wore elected resident members. 

Donatioiih to the Museum were reported from Charles H. Ohm, ('arlos 
Troyer, W. Otto Emenon, W. D. Blisb, Charles A. Keeler aud W. W. 
Priee. 

Additions to Library: 

From ooneepondents 100 

By donation 80 

By pnrehase. 5 



Mmy 19, 1890.— Stated MBsniio. 
The PRniDKMT in the chair. 

Charles A. Keeler wan proposed for membertihip. 

Additions to Library: 

From florrespondenta 70 

By pnrohase. 7 

By donation 2 

F. Gtitzkow oommunioated theresnlts of his examination of the deposits 

of pyrolnsite withiu the city limits. 

Carl H. Eigenmann spoke on the development of the membcanes in the 
eggs of fishes. 



June 2, 1S90.— Btatko Hinniio. 
The FRniDKNT in the chair. 
W. W. Price was fwoposed for memboship. 

Donations to the Mnseom weie reported from L. Belding^ E. D. Flint, 
Charles H. Ohm andT. 8. Brandegee. 

Additions to Library: 

i-'roiu corrcspoudeuts ., 141 

By purchase 5 

By donation 2 

T. 8. Arandcgee gave an aeoonnt of his recent trip to Santa Galalina 
Island. 
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June 10, 1890.— Stated MscnKo. 

The Prcstdimt in tb« ebair. 

Dr. H. Carriugtou Bolton exhibited a quantity of sonurouti tiaud pro- 
ovMd <m his lata visit to the Hawaiian Islands, and pcoduosd tan it the 
chaiaetwistio sound. 

Dr. Gar! Imnholtx gave a lecture on his two years' residence among the 
cannibals of Australia, profusely iUnstrated. 



Jnlj 7, 1890.— Statbd Mkbtino. 
The Prbsidbht in the ohaar. 

Donations to the Mnsenm were reported from William Berber, Mrs. C. 
W. Knox, L. Belding, Wm. U. Willey, E. D. Flint, Barnes L. Ord and 

Melville Attwood. 

Additions to Library: 

From correspondenU 156 

By purchase SB 

By donation 4 

F. Gntdiow spoke on a diatomaoeons earth ^m Sonoma Oonnty. 

C. H. Eigenmann exhibited specimens of salmon, salmon trout and 
tront, and spoke on the di ffe re n ce s between the species. 



Jnly 21, 1890.— Statkd Mbstwo. 

The FftMiDEDT in the chair. 

Additions to Library: 
From correspondents 113 

By purchase 12 

By dniintiiui . . 2 

G. P. liixford presfcuted specimeua of marble from Inyo County and of 
carbonate of soda from the soda works at Owens Lake, giving a desoriptiou 
of the process d mannfactnre. 

I. E. Thayer announced the donation of five oases of oorsis, thirty'seven 
species, from the Navigator Islands, by Thomas 0. Johnston. The thanks 
of the Academy were voted to Mr. Johnston. 

Dr. H. Carrington Bolton spoke concerning the coming meeting of the 
American Association for the Advancement of Science. 
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Angnst 4, 1800.— Statkd Mutiko. 
The PEnuxNT in the chair. 

Bobnt BteTensoxi, Charies A. Keeler, and W. W. Prioe were elected 
iceident members. 

Donations to the museum were reported from W. A. Bobbins, Walter E. 
Bryant, A. K. P. Uarmon, Charles A. Keeler, Capi. T. D. Sbid and Mel- 
ville Attwood. 

Additions to Library t 

From eoneapoadente 56 

By pnrohaae 19 

Boaa 8. Eigenmana made aome remarka on a ahark preaented by Gapt. 
Shid. 

Walter E. Bryant spoke on the geographical diatribntion of aomeapecies 

of Tamias . 

Dr. Oustav Eisen gave an alarmiug description of the destruction and 
waste of niuiiy of the grandest Sequoias in certain loi alitioN nf the Sierra 
Nevada, and pointed out the necessity of immediate action on the part of 
the Academy in petitioning the government at Waahington to permanently 
protect theae foreata. 

W. 8. Chapman, J. B. Sevpham and Ovatav Eiaen were appointed a com* 
mittee to draft reaolntiona to be presented to the goTemment. 



Angnst 18, 1890.— Statkd Mektino. 
The FBl8ii»ifT in the chair. 

Donations to the museum were reported from I. E. Thayer, A. V. La 
Mott. . L Helding, A. W. Anthony, S. T. Dodson, W. D. Bliss and J. W. 

Morrison. 

Additions to Library: 

From oorrespoudeuts 91 

By purchase 8 

By donation S 

Boaa 8. Eigenmann read a paper on the establishment M a marine la- 
boratory in California. 

A paper written by Dr. Edward Falmer on the cnstoma of the Ooyotero 

Apaches was read. 

Dr. (Jtistjw Eisen read the memorial prepared by the Committee on the 
Pr^ervatiou of the Big Trees, and it was approved by the Academy. 
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8ept«inber 1, 1890.— Svatbd Hbtiko. 



The PaiBTDKKT in th« cltair. 



Additions to tlie Library: 

From conreepondents 

By donation 

By purchase. 



106 
35 
6 



A complete net of the Zoological Record was presented by Mr. Prosper 
Hnerne, to whom the thanks oi the Academy were voted. 

Dr. Behr made Home remnrkH on the cnprification of the Rfn. 

A pnper by Frank J. Walker, ou tlu' location and area of Sequoia forests 
'was read, and it was voted that a copy witb maps be bent to the Secretary 
of the Interior and to iuemlj«^rs of Conf^ross. 

The Keport of the Committee ou Sequoia Park was read by Dr. Eiseu, 
accepted, and copies ordered to be sent to Congress. 

MenuMrial on Adley H. Gnmmings was read by Mr. Holladay, and a copy 
ordered sent to tho family of the deceased. 

Amendment to the Constitution of the Academy creating a daas of asso* 

ciate membership and restricting the admission of voting members to 
HcientiHts was fiflfered, accepted by votes of the members present and re- 
ferred to the Council. 



The PBiBinBMT in the ehidr. 

Donations to the Mnseom were reported from Walter D. Bliss and A. 
K. P. Harmon. 

Additions to Librsry: 



A paper V>y Mrs. T. H. Hittell ou Indian Pictographs or Paiuted htoues 
was read, and photographs exhibited of several of the most strikiug ex- 
amples. 

Charles A. Keeler read some notes and exhibited a map showing the 
limited area now occupied on this coast by the English sparrow and nrged 
its extermination before it is too late. 



September 15, 1890.— Statxd Muetiro. 



From correspondents 

By purchase 



66 

5 



October 6, 1800.— Stated Mnnito. 



Vice-Presidknt Bkmr in tlw ( hair. 



F, C. von Petersdorff was propose<l for inerabt iship. 
Douatious to the Masenm were reported from T. 8. Brandegee. 
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AdditionB to Libnry: 
From correepondents 146 

By donation. ,138 

By purchase 18 

The prt^posed amendment to the Coustitutioo was adopted, to be finallj 
voted upou lit the annual meetiug. 



Oetobar 20, 1890.— SxAno U Bniiro. 
The PKniDKNT in the ohair. 

Dr. (leo. M. Sternberg was proposed for membership. 

Donations to the Museum were reported from Henry HemphiU. 

AdditioQH to Library: 

From oorrespondeats 151 

BypiirehMe 12 

By donation 1 

Cliarles A. Keeler z«ad apaperon the Geographical Distribntion of Land 

Birds in California. 

The President nnnouncod the death of Cnpt. R. S. FloN'd, and James T. 
Boyd, Thomas P. Madden aud Ralph G. Harrison were appointed a com- 
mittee to prepare suitable resolutions. 



NoTember 17, 1890.— Statko Msnnro. 

The PRniDiNT in the ohair. 

George M. Sternberg was eleeted a resident member. 
Additions to Library: 
Fr f > m correspondents 151 

By purchase 1.2 

By donatif)n 2 

Mr. JiiiiK s T. Boyd read the following report: 
7'o Ihe Californiti A rm/i'tnt/ of Srir iiri's: 

The undersigned cummittee appointed ou Monday evening, October 20, 
1890; to prepare resolutions expressiTS of the feelings of the members in 
respect of Oaptain B. 8. Floyd, deoeased, herewith submit the following: 

Jambs T. Boyd. 
Ralph C. Harhisov, 
Tiios. P. Maddkn, 

Committee. 

Jlewlved^ That his fellow-members of the California Academy of Sciences 
have heard with profound sorrow of the death of Captain Bichard B. 
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Floyd, a oMmbw of this sodekjr, wkd FMsident of the Jamas Liok Trust, 
in whioh trast this sociMy is largely iiit«r«at«d. 

Iteaohed, That in Us death this society has lost a valned membw and 
the oomnmni^ an honoiaUe, intelligent and pnblio spirited citiien. 

Retohed, That this society recogni/es with prldr- the valuable services 
til spionci' rrndtTt'il l)y him in his tit- vuttd, iiitellit^'fiit, tintiring and suc- 
cesKfiil ffforts t<» curry out the wishes of its luMipfactor, James Lick, iu the 
couhtructiou of the great telescope uud lu the erection of the obtiervatory 
upon the smnmit of Monnt Hamilton so mnnifieently proTided for in his 
deed of tmst. 

il<sol«e<l. That while we thns reoogniae his senricea to onr State and to 
mankind we cannot Irat feel that in this his crowning life-work, he became 
ft martyr t<> his sense of duty and that his early death was in great 
measure due to his devotion to the sciences he loved so well. 

Rfnolved, That to the faithful and intelligent ndministrution of the 
trusts imposed upon them hy Mr. Lick, by the Board of Trustees, of which 
the deeeased was president, is this society largely indebted for its present 
exoellent financial position. 

Jtesoived; That we offer to the bereaved family onr most sincere oon« 
dolenoe in their and onr common affliction. 

R^holved, That a copy of these resohitions properly engrossed and 

mounted be presented to the widow of the deceased. 

Itenolvtdt That these resolations be spread upon the jouraai of this 

society. 

Walter E. Bryant and T. S. Urandegee, made verbal reports oo their 
trip to the Cape Kegiou of Lower California. 



December 1. 1800.— SvAnD Hiriko. 

The PRE.S1UKNT in the chair. 

Lieutenant John P. Finley, V . S. A., read a paper onCydOttic Develop- 
ment and Precipitation upon the I'acitii- Coast. 

A vote of thaukit was passed to Lieutenant Fiuley. 



December 15, 1800.— Stated Msktinq. 

The Pke-sidknt in the chair. 

Donations to the museum were reported from Dr. Joseph Pesciu, <'li;irle8 
N. Comstock, Dr. U. H. Behr, Charles H. Towuseud and Walter £. 
Bryant. 
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Additions to Libraiy: ' 

Froui <-(<rre8poiideilt8. 

liy Jiun lmsp , 



188 
15 



Hy ilotmtioii 2 

The Presideut auuoauced the death oi Dr. Ueury Ferrer, aud, ou uiotiou. 
Dr. C. M. Riohter and Dr. E. 8. Clark were appointed a committee to 
draft resolvtione of respeet and condolence. 

The death was also annonnced of Dr. J. B. Trembley, and J. B. 8eop> 
ham and Arthur Brown were anK>inted to draft appropriate resolntiotts. 

The rqwrt of the NominatingCommittee was read naming the following 

ticket : 

For Pfn>ifi^n(, H. W. Hftrknoss. 

/'/r.s^ Vic. .PrisS,lf„t, 11 H.Bohr. 



Htcond Vic>-Pr(»idtitt, Geortje Hewstou. 
Cwrrttponding Stertiarfft F. Ontxkow. 
Recwding Seerelarj/^ J. B. Sonpham. 

7V«<Mttrer, L. H. Foote. 

Librarian, Carlos Trover. 
Dlrertor of Atux^'tirtt, J. (i. Cooper. 

J'ruatets, W. C. Burnett, C. F. Crocker, D. E. Hayes, E. J. Molera, 
Geo. C. Perkins, Irving M. Scott, John Taylor. 

Some remarks were made by Walter £. Bryant, ou a kind oi tire s ticks 
need by the natives of Lower Galifomia, and also on the peenttur tendency 
of the small skunk of that region to be afflicted with rabies and to attack 
man. 



The Pbbsiobiit in the chair. 

The annual reports <tf the Officers and Board of Tmstees wen read and 
ordered filed. 

The jndKes and inspectors of election reported the following as the re> 



H. W. Hark NESS, Presidtnt. 

H. H. BkhR, First Vici -Prrstd'nt. 

Geokge Hewsto.n, Second Vict- Pn nident. 

Frkderick Gctzkow, Corrrnpondiiig Secrttarjf. 

J. B. ScuPHAM, Recording Seeretarg. 

Ix H. FooTE, Treasurer, 

Carlos Trover, Librarian. 

J. G. CooPKR, Dirtctor Mutum. 



Jannary, 5, 1891.— Asxual Aiuxixo. 



suit of the annual election: 
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W. C. BURNRT, 

£. J. MouoA, 



C. F. Crock KR, 
Oborob C. Pbrkiks, 
John Tayua. 



D. E. Hayis, 
Irviko M. Scott, 



The amendment 



Adopted. 



ADDmO!«8 TO THE MUSKUM KOR THE YeAR 1890. 



Uuless otberwiiie stated, the following accesHious to the collections have 
been reeeived t»j donation: 
A. W. Anthomjft San Diego, Cal.: 8 mammele in aleohol. 
Melville Attwood, San Franoifloo: 1 speoimen eaeh of Stibnite and Stibi- 

conite, ftiul fossils from Pin mas county. 

(ieorge li. Badger, HftywardH, Cal.: hWtih with crnnin of 1 Lrpun nyl- 
vaticuB auduboni, 2 SpermophiluH yrammurua bttchtyi and 1 Neotoma 

WUUam Barber^ San Fitsneieeo: 1 epeeimen of aooipion, aliTe. 

Dr. H. H. Brhr, Snn Francisco: 1 ScaptmvM Unonttndi and 1 Australian 
mannpial in flesh; 20 spocimens Lepidoptera. 

L. Belflinq, St{>fktnn, Cul.: 1 mammal in alcohol; Hkins of Chen hyper' 
borea nivalis and 1-4 other birds' skiuH; 10 specimeuii in flesh. 

WaUer D. BU$b, Canon City, Nev.: 24 mammala in aleohol, 2 in fleeh; 
1 tpeeimen in flesh of Chamaa/atdatOt from San Mateo oonnty. 

Wilis. Blisg, Cartoon City, Nov.: /) mammals in alcohol, 1 in flesh. 

T. S. Brand*'(je^, San Fianeisoo: li speoimens Ooleopteia, and 4 sheila 
from Baja California. 

D. S. Bryant, Uealdsburg, Cal.: 3 adult and 4 youu^ ArvicoUi in flesh, 
also 3 nests of same; 16 speoimens of birds in fleah. 

WnXUr B, Bryant, Onntor: 29 speoimens mammals in flesh; 26 speci- 
mens birdB in flesh, 18 skins, 4 skeletons; 10 specimens (two species) 
fresh water shells; 7 specimens fresh vater leeches; 1 lisard in aleohol; 

nest and 4 eggs <»f I'irfo hnltoni. 

Maurice Chuper, Taris, France: 52 specimens fish and crustaosa found 
in an artesian well in theenTirons of Bama, Algiers. 

Ckarkt y. Ctmutodit Oakland, Cel.: 1 Bubo virghUanw 9ubarctieu9 in 

flesh. 

John Cf Ifin, San Francisco: 9 specimens Purpura cri^pata and 3 speci- 

mens Ostrea. 

6\ T. Dodson, Teuiescal, Cal.: 1 Wenona plumbta ali\e. 
W, Otto BmtrMHt Haywards, OaL: 1 eraninm of rodent; 16 speoimens 
avian osteology. 

E. D. FUntt Oakland, Cel.: I 8eapamu tomueiuU in flesh and 1 cranium 

of same. 

C. A. JIamiUon (through H. S. JJurden): collection of insects and rep- 
tiles from Mexico. 

SD Vot. UK. < M ) 
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J, L.O, I/amiU<mt San FranoiBoo: fossil molar of EiepKaa primigenivh. 

A. K. P. Harmon^ Oakland, <3rL: 1 7%omomyg tatpoides hmlhharau§ in 

flesh; specimeu of wood compreHsed iu Consolidated Virginia Mine. 

flrnrtf IlfinphiU, Suu Diego, Cal.: coUectiou of land and marine sheUs. 

F. O. Johni*on. Oiikluud. Cal.: 1 Scapanun townsendi iu flesh. 

Thomas C Johiunlon, Sau Francisco; 5 caBes of coralt> (37 specieb) from 
the Navigator lalanda. 

Okarle* A . Ketkr, Berkley, Cal.: eoUeetion of SI4 akiu of North Amer* 
ican birds; 50 insects, prindpally Ooleoptera; oollection of aorefal han> 
dred eggn and nests. 

Churlex W . Knox, Oakland, Cal.: 1 Ur'tnalor lummf in flesh. 

Mrs. C. IV. Knox, Oakland, Cal.: I CarduelU canaria iu tirst plumage. 

Lower CeUifamia BxpedUioH of 1890: 62 akiiia, 44 alooholie tpaciiBfliia, 
61 orania of mammala; 18S apecimena of hlrda, 2 birda* 8tini% S aaila 
and 5 eggs; 75 reptiles; 6 batrachians; 34 liehes; 1,000 insects; 26 eraata> 
ceans; 2 specimens fnngi; 'i ()ste(>I^»^ical specinu'UH and remains of .? In- 
dians; 168 laud and fre«h-water shells; 11 marine shells; 12 geological 
specimens; 7 misoellaneous. 

B, MoedoiuUd, San Franciaco: 1 8permopkitu$ grammmru* teeeAeyi in 
fleab; S Juneo hjfemalia oregonun, 1 Regulwt cnUndula in fleah. 

Capttun George MiiUr^ San Joae del Cabo, llesico: 1 apacimeik Hippo- 

J. W. M(trri»un, Lakeport, Cal.: 1 Crolalus sp. ?. 



Mr*, CAorlef A. Morte, San Fianciaoo: 6 birda' akina from Mate Island, 

Gal. 

CkarUit H. Ohm, San Franeiaoo: 1 oraninm of TkaUutarclo* markimut; 



,/amtM L. Orti, Ari/onu: 1 Ifeloderma aunfftrtum. 

Dr. Joseph Pe»cia,iiau Fraucisco: 1 cranium of 2'A a lanarclon ma rUimuM. 
F. H. Pratt, Alameda, Gal.: 1 apeoiman of wal«r*woni ooral. 
f Virl Preektt Saa Fraaoiaoo: oolleekion of fnngi. 
H'. W. Pri, '\ Oakland, Oal.: 1 liaard iu alcohol. 

\y. A . HobbiiUt San Franoiaeo: neat and two eggs of QeoilUifpU triehat 

orcide II talis. 

Clark P. StrteUor^ Sau Francisco: skins of 4 J^lmnrut glaeiaii* glupU- 
rAo, 1 OKfemte degkmdi, 1 JKdMopkormt oeeidtmtaU*. 

H, 8. Taylor, Alameda, CM.: akin of MepkiUt mepkitica. 

Captain I. K. Tkajftr, Saa Fraaoiaoo: apeoimea of hjmeaoptanraa ia- 

aeot (forei^ii). 

JJr. ( harlti Tolaini, bau Fraucibco: specimen Ambtlfttoma macroducl^- 
lum, 

CharU* TowMtnd, U. 8. F. C. S. Albatross: 6 biids* skins from 

Alaska and California. 

Carlo- 7Voy« r, San Francisco; sjuHMmen Eiitainia ^y.'*. 

William M. iVilUg, Sau Fraucisco: 1 abnormal egg of domestic fowl. 



1 s|>eeimen of Ma<h< j>ore. 
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B. <\ W'm'itnn, Monterey, Cal.: 1 Didelphj/t i^rginiana, jnv., 2 monkeys 
and 1 AuHtraliau rat in flesh. 

R. JT. Woodt Bntberford, 0«1.: 1 speoimen in flesh of ReguUu mUrapa 
oUe<teem$. 

R. A. A. H'righi, San Francisco: speoiraen HippoeiMHp¥$ kudwUuM. 
Uitnry C. Wulf, Snu Francisco, 4 specimons PlatUtUWUlkk Bp.? 
Purcha$ed: 7 specimens mammals in flesh. 



Dr. C. M. Biohler, u( the committee to draft resolutions on the death of 
Dr. Ferrar, pveMBted tlM» loUowing report: 
*' It is with deep sorrow that we are ealled upon to ohronicle the death 

of one of our most distinguished members, Dr. Henry Ferrer. He was one 
of the foremost standard benrern of science on the Pacific Coant. He had 
not only attained a position of great » iiiinonce in his profession, a world- 
wide reputation in his specialty; he was not only the most skillful master 
in mieroseopy, inferior to no one in its teohniqve and application, but he 
was a warm promoter of seieoee genemUy, one whose derotion to soienoe 
will ever be grntefully remembered by the members of this Academy.** 
Your committee therefore rernnimend the following resolution: 
Jtesolved, That the forcgcnn^ memorial of the late Dr, Henry Ferrer, 
member of the California Academy of Sciences, be placed in full on the 
minutes as a token of the estimation in which he was held by this 
Academy, and a copy thereof be forwarded to his widow and ftunily. 

A oommlttee consisting of Gharies A. Keeler, Walter £. Bryant, and 

J. B. Scupham, was appointed to memorialize the Legislature to take some 
steps to prevent the spread of the English Sparrow. 



The Fbesiuknt in the chair. 

F. 0. Ton Petersdorfl; was deeted a resident member. 

Donations to the museum were rflfmrted from L. Belding, Robt. A. A. 
Wri^'ht, Walter E. Bryant, Ai. BnTcrman, B. O. Winston, Qeo. W. Dann 
and Melville Attwood. 



February 2, 1891.— Stated Muctim;. 



The FassiUKNT in the chair. 



Additions to Library: 
From correspondents.. 

By purchase 

By donation 



141 
19 

6 



March 2, 1891. — Statri> Meetinu. 
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AdditioUH to Library: 
From correspondents . . 

By purchase 

By donation 



123 
15 
2 



Dr. H. H. Behr read a paper on Botanical Reminiacencea. 

Walter E. Bryant read a paper entitled, A Provisional List of the Land 
Hatnal» of California. 

The secretary read an account of the discovery of precious opals near 
Moscow, State of Washington, and exhibited specimens in the matrix, 
presented by Melville Attwood. 

The following communication was read: 



To the Officrrn and Membfra of the Cali/ojuia Academy of Sciences: 

I hereby present to this Academy my collection of Fungi, now in this 
building, in the gathering and identification of which I have devoted the 
major portion of my time during the past fifteen years. The collection 
consists of between 10,000 and 11,000 numbers, which are catalogued by 
the card system, nearly 13,000 separate cards having been required for the 
work. 

The catalogue has been arranged for immediate use and the specimens 
are already in convenient receptacles. 



A vote of thanks was unanimously tendered to Dr. Harkness for his 
valuable gift. 



The Prbsidcvt in the chair. 

David 8. Jordan, Charles H. Gilbert, Oliver P. Jenkins, Douglas H. 
Campbell, John C. Branuer, Joseph Swain, George M. Richardson, Charlee 
D. Marx, Horace B. Gale and Fernando Sanford, were proposed for mem- 
bership. 

Donations to the museum were reported from Frank U. Vaslit, B. C. 
Winston, Walter E. Bryant, J. H. Barr, G. P. Rixford, Dr. H. H. Behr, 
Robert Moses, H. S. Nichols, William A. Bobbins and L. Belding. 

Additions to Library: 

From corrpspondents 322 

By purchase 33 

By donation IS 

G. P. Rixford read a paper on Indian carvings at Swansea, Inyo County^ 
and presented a series of photographs of the carvings. 



San Frakoi.soo, March 2, 1891. 



Yours respectfully. 



H. W. HARKNESS. 



May 4, 1891. — Statki> Mbbtino. 
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E. f, "MaHnaok annoimoad the recent death of Qeneml OwkM Ibafiex, 
Ocmftt of MvUiMWii, FMudent of the IntematioiuU Geodetioal end Statie* 

tical Societies nnd President of the International Boatd of Weights and 
Measares, and read a notice of his life and vorka. 

Professor (.'arl Lninholtz read a paper on his recent explorations in 
Mexico, giving bin experiences and discoveries iu the hitherto unexplored 
Sierra Madre country. 

On motion, a vote of thanks was tendered to Mr. Lumholtz for his iu- 
tereating paper. 

The Freeideni annonnoed the death of Profeseor John LeOontCb and 
Mr. T. H. Hittell and Oeneml J. F. Honi^iton were appointed a oommittee 
to draft reeolntiona of respect and oondolonoe. 



June 1, 1891.— Stated Unriiio. 

The Prkmioknt in the chair. 

Donations to tlie Museum were reported from William Ryun, Walter E. 
Bryant, Mrs. J. Lawley, Adolph T. W. Erzgraber, Dr. J. G. Cooper, J. 0. 
Chalker, Miss Alios Eastwood, Dr. E. 8. Obrk, Mrs. B. A. A. Wright. 

Additions to Libiary: 
From correspondents 144 

By donation 284 

By purchase 16 

The thanks of the Academy were voted to Dr. Gnstav Eisen for his dona- 
tion of 279 books and pamphlets on iieology, Zoology, Anatomy and 
Botany. 

Lieutenant John P. Finley read a paper on the Hot Winds of California, 
iUnstrated with nnmerovs maps and charta. 

Specimens of opals in the matrix from Mexico, Australia and Hungary, 
presented hj Melville Attwood, were exhibited, and a short paper on opals 
bj Mr. Attwood was read. 

The following memorial of Professor John LeConte was read by Mr. T. 

H. Hittell: 

A i^'reat and hnnorfd member of this Acadoniy has passed away from 
amongst us, a man loved by all who knew him for the kindness and 
geniality of his disposition, revered for the elevation and purity of his 
eharaoter, and eminent for the breadth and depth of his scientific and 
scholarly attainments. 

Profsssor John LeConte, of the University of California, closed his long 
and honorable caroor at Borkrloy on April 29, 1891. He was born in 
Liberty County, Georgia, on DecfmbtT 4, 1818, and was consequently 
seventy-two years and a few months old at the time of his death. He re- 
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r<'ive<l II preparatory traiuing under thetnitiou of the celebrateil Alexniulor 
11. Stephens, and in 1835 pntere<l Frai\klin College, afterwards known aa 
the IJniverHity of Georgia, where he graduated with high houorti iu 1838. 

From an early age he manifeeted a remarkable taste for seientifio enbjects, 
and in ooU^e exhibited a decided preference for thoee branehes of study 
which were oonaected with nature and physirs. Almont iinnie<liately after 
grmlnation he pmcrviled northward; eiitere*] the College of Physicians and 
Bnrgeous of the I'niversity of New York, and receive*] from that institu- 
tion the degree of M. D. iu March, 1841. He theu returned to his native 
State and married a lady of beanty and relinement, who snrrives him as 
his widow. He commenced the practice of medicine at Savannah, where 
he reraained until August, 1846, when he was electe<l to the chair of 
natural philosophy and chemistry in Franklin College, his alma mater. 
From that time he abandoned the practice of medicine and devoted him- 
setf to the stndy of the physioal fleimoes. In 1858 he beoama lecturer on 
chemistry in the College of Physicians and Burgeons in the University of 
New York, thus reaching a chair in his second alma mater as he had pre- 
viouMly reached a chair in his first. 

In lH/>(5 he acceiitcl m tall to till the professorship of natural and 
mechanical philosophy lu the University of South Carolina, and remained 
their nntfl the spring of 1869, when he was called to the chair of phjsiea 
in onr own University of Oalifomia. He was almost immediately upon his 
arrival in this State appointed acting President of the University, and as 
■^nrh initiated the first exercises of that institution. In 1870, after the 
election of Dr. Duraut as Pre^illeut, and for several years thereafter. Dr. 
Le Coute gave himself up exclusively to the duties connected with hiH 
professorships but in 1876v after the rssignatton of Dr. Oilman, he was 
again appointed to act as President, and in 187A, wss elected to the oflce 
of President. He continued to fill the office of President for a year and a 
half, since which time, and to the time of his death he occupied the chair 
of physios. 

Professor Le Coute became a member of this Academy on August 9, 1870, 
and a life member on January He was also a member of the 

National Academy of Sdeness and of many other scientific sodeiiM in this 

country and iu Europe. He wrote many valuable aud important papers 
on s(«ientitic siibjeots and particularly on subjects connected with the 
phenomena of the vibrations of sound, on the astronomy of Mars and its 
satellites, on the famous nebular hypothesis, on the evolution of wodlds, 
and on various other matters whmeby glimpses are gained into that world 
of truth called nature, the knowledge of which is deetined to emancipate 
humanity from the shackles of ignorance and superstition, and all the iu- 
nnmerablc ills connected with and involved in those immeasurable evils. 

About the end of the last century, theCierman philosopher Fichte wrote 
a treatise o& the subject of The Bel^lar, in which he lupresented th» 
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avocation of the genoina atadent of troth at tho grandest and •nblimoBt 
oocapation of the human mind. In perasing his hook the reader by 

(Ip^rees beoomoH almost as enthuHiastie ns the writer was, and feels in 
evi-ry part of his ncuiiitive system the veritjr of what the philosopher set 
forth. 

The glories of conqnest and empire, the pride of kings, presidents and 
politicians* the glamonr of family and weiUth all pass away. They are 
rnnities. They are nothinK- But what the scholar acrompliBbeii eudnres 
and advances the race in the path <if civilization aiul t'ulture. In thesr 
day^, quite as certainly as a humlrcd years a(,'(t, there is no greater man 
than the scholar, and among the Hcholars of California, no one, perhaph, 
made a nearer approach to the character oontemplated by the philosopher 
than onr late honored member. Professor John Le Conte. 

THEODORE H. HITTEL. 

JOHN F. HOUQHTOM. 



July 6, 1891. — Statku Mkbtino. 
The Fbbbioikt in the chair. 

Donations to the Mnseum were reported from L. Belding, W. S. Bliss, 
Walter E. Bryant, Miss Alice Eastwood, W. J.OolcherandB.C.Mcaregor. 

Ad'litiouH to Library: 

From < . irrf^spondents 100 

By purchase 21 

By donation 8 

The President annonnoad the death of Heniy Edwardai Ohaa. Btsphans, 
E. J. de Santa liarina, members. 

Dr. David Wooster read a paper on Stone Heaps in Ariaona. 

Dr. H. H. Behr read a p^per on a New Bemedy for Snake Bites. 



Angnst 3, 1891.— Statkd Mbrino. 

T. H. Hrmix in the chair. 

Edward Ehrhorn was proposed for membership. 

Specimens of coal and coke from the Tacuma Colliery, Wilkcson Coal 
Field, Washington, were presented 1^ MellTille Attwood, and a paper by 
him on the subject was read. 

Dr. GvstaT Eisen read a paper on the introduction of Bkutopkoga p$e»e* 
into California, gi-ring a complete description of the capriflcation of the 

fig. 
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Quf^mbnl, IMI.— Btatbd Ifnraia. 



The Fttmmaan in tb« ohair. 

D»Tid 8. Jo»d«n and JoMph Swain wm proposed for membership. 

Donatioiis to the Hvaram wife reported from B. Iffaodoiuild, W. M. 
WOl^, O. W. Knox, OnsUv Eiaen, J. B. IfeChesney, Mrs. 8. E. Taslit, M. 

Braverman, Frank H. Vaslit, Bamon E. Wilson, Dr. W. Allen, H. H. 
Ellis, Charles FucLs, Geo. B. Badger, Leland Stanford, Mrs. H. B. Wilson, 
N. Ahrens, W. A. BisHell. D. C. Stone. Walter E.Bryant. R. C. UcQregor, 
E. D. Flint, W. H. Sbockley and California Fish Commissiou. 

Additions to Library: 

From oorrMpondenU S47 

By porohMO 58 

By donation 156 

The President annonuced the death of the Second Vice-President, Dr. 

(ieor<p,'e Hewston, and T. 11. Hittell. Dr. H. H. Behr aud J. It. Scupham 
were appointed a committee to prepare reeolutions of respect and condo- 
lence. 

The death of Henry Edwards was aanonnoed and Walter E. Bryant, 
Fnnk H. Vaslit and fl. W. Harkness wen appointed to diaft snitaUe 
feaolntions. 



The Prkhikknt in the t hair. 

Charles H. (iilberl. Douglas H. CauipU II, F,<lwartl Khrhom, David S. 
Jordan and .Ti»se))h Swain were eleeted resident mt mbers. 
William K. Hitter was proposed for niemViership. 

Donations to the museum were reported from C. U. Lewis, C. W. Knox, 
<M<M Troyer, F. W. Bancroft, L. Balding, Chailea A. Keeler, Walter E. 
Bi7ant» F. O. Johnson, A. Y. La Motte^ Walter D. Bliss, Charles H. 
Townsend, 8tewart Medwe^ Mrs. Dan Patten and J. T. Hill. 

Additions to Library: 

From correspondents 177 

Hy purehaso 18 

By tlouatiou . . 3 

Mr. T. H. Hittell reml the following report: 

Mk. Pke8I1>i^nt: Your Committee appointed at the last meeting to pre- 
pare a paper expieesive of the sense of the Academy npon the death of 
Dr. George Hewston, bte Life Member and Vice-President, beg leare to 

submit the following: 

Dr. George Hewston, an honored member of this Academy, who, for 



October 5, 1891.— 8rATB> Mnruio. 
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nearly thirty yearn, wm ftotively engaged in «itooimgiikg its objeoks and 
ptomoling its interasta, haa paaaad awaj. He wai born in Philadalpbia, 
Pannsylvania, on September 11, 1826, and it wan there too that he wem 

reared and received his early education. Natnrally studious and inter- 
«»3tefl in sci»'ntific subjects, he turned his iittentiuu to medicine and, after 
a regular course uf study, was graduated an M. D. from the Uiiiversity of 
Pennsylvania. Alter practicing a few yean in liis nativa dty, dnring a 
part of whiob tima b« was Professor of Analomy in tha Philadelphia Col- 
lege of ICedieine, he. in 1860, came to Oaliforuia, and being pleased with 
the country and climate, in 1861 brought out his family and, opening an 
office for the practice of his profession, took up his permanent residence 
in San Francisco. 

Hia maiii leaniiig^ outside of hia profeasion, was towards aoology and 
partionlarly the study of loophylea; bat he also from time to time manifested 
lively interest in politics and in 1873, was elected to the Board of Super* 
visors and in 1875, upon the death of James Otis, Mayor of the City and 
County of San Francisco, was chosen to fill his unexpired term, which he 
did with credit to himuelf and satibfactiou to the public. He also for a 
nnmber of yean oooupled the poaition of Pmfeasor of the Theoty and 
Piaetioe of Medieine in the Toland Medical College and afterwards in the 
Medical Department of the University of California. 

He became a member of this A(;ademy on March 17, 1862, and on March 
I, 18f»n, 11 life member, and was at the time of his death on September 4' 
1H91, and had been for several years previously, Vice-President. He was 
a flnent speaker and a ready writer of elega n t English. Besides nameroas 
written leetntea on aeientific and literary subjeeta, he gave fceqnent oral 
addreeees before this Academy on matters of general interest and was 
always listened to with att»'iitir>ii, appreciation and applause. He was 
a man of pleasing and attractive presence; and the work he did and 
the impression he produced u|>on his cotemporaries were those of an 
eameat tliideiit and eeholar, a go(id oitiien, an honor to hia profession and 
a devoted friend to aeienoe. 

In view of the death of so prominent a man and member of this 
Academy and as a titin^ token of respect to his memory 

RfMolvrri, TInit tlie foregoing sketch of the Inte Vi( »'-l'r< sideiit Hewston 
be spread upon the minutes and that the Secretary be reijuested to forward 
a eopj of the same and of thia resolution to the family of our departed 
friend. 

Bespectfnlly, 

THEODOKE H. UITT£m 
H. H. BEHB, Dr. 

Committee. 
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Ootolwr 1% 1891.— Statbo Mbriiio. 

The Pkesidknt in the chair. 

Doimtiouii tu the Muneuin were re{)<»rte<l from C. 8. Capp, W. S. BliH!>, 
W. O. CuUen, F. O. Johuitoa, Charles A. Keeler, Watlar E. Bryuil 
Ciualn H. TownMnd. 

Additions to lAhaatjt 
From correspondents 116 

By purt-hiiHr S57 

By iloiiHtinii 27 

A vote of thanks wan tendcrfil to Mr. B. Frauk Leeds for bis valuable 

donation of '2(> voliinifs to tlic lihrarv. 

bpecimeu8 uf difi'ereut miucrul hubstauces from the Yellowstone National 
Park were presented by Q. P. Bixfotd. 

Cheries H. Gilbert reed a paper on the Deep Sen Work of the U. 8. F. 
C. 8. Albatross. 



Novembers, 1801.— Statbd MnerrMO. 

Thi' PKK.SIOENT in the chair. 

Tho following' wore proposed for honorary meml^ership: Otto Stoll, 
Sereno Watson, W. H. Brewer, George F. Goodale, J. A. Allen and Her- 
mnn Graf zu SoImH-Lanbach. 

Additions to Library: 

From oorrespondents 108 

Byparehase 46 

By donation 112 

The thanks of the Academy were votetl to the State Mining Bureau, Dr. 
HarkiiesH, T. S. Bmndegee and the Zoe Publishing Company for valuable 
donations to the liibrury. 

A communication from Lieutenant John P. Finley was read, conveying 
the information of bis relief from duty as officer in ebarge of the Plaelfie 
Coast Weather 8enriee and annonnoing his dspartnre from Ban Franoiaeo. 

Voted, that *' The Secretary of the Aoademy be requested to eommnni- 

cate to Lieutenant John P. Finley that this Academy deeply regrets his 
departure from this field of labor to which he is so pre-eminently fittetl, 
and desirt's to express its appreciation of the valuable services to science 
performed by him while in charge of this division. Also to convey to him 
the thanks of the Aoademy for many eonrtesies extended by him and to 
assure him of its best wishee for his future welfare." 

O. P. Jenkins delivered a leeture on the nUimate structure of musele 
and nerve and modem applianess used in their inveetigation. 



yiu^jciby Google 



PROCBEDINGS. 



Th« following memorial notice mm presontod: 

Ubnry Eowaki>s. 

At a previous meeting of this society there was announced the Iobh, by 
d«ftlh, of m member who had in fomer yean held important offloes and 
taken an aetive interest in the affairs of the Academy, one who was well 

and favorably known to the public in (^cDoml well as iu scientific circles. 
That member was Henry Edwards, the trH<4f'<liftJi and ontomolo<^i8t. 

Mr. E<lwards was born in Hert-fordshirt', England, August 17, 1830. 
His early life was devoted to the study of law, and later he took to the 
stage as a profeesion. In 18S3 he sailed to Australia, and thenoe to Pern, 
Panama and California, and from these countries he obtained the charm* 
iuK skptches for his book entitled "Mingled Yarns." 

Mr. Jidwards posscssod ono of the largest private roUeetionH of buttcr- 
tiies in the world, and bis courtesy in identifying species for others was 
well'known and appreciated by bis correspondents. 

In 1867 he was elected a member of the Galifomia Academy of Sciences, 
and on January 2, 1877, he beeame a life member. 

In 1874 ho ht'ld offii-r as a trnstpo of this society. For three consecu- 
tive yearh ( 187.>- 1>>77 I be was the First Vice-Presitb nt <>f the Academy. In 
1877 he moved to the East and engaged in his theatnual profession. 

Ifr. Edwards pnUished a number of -ralnable entomological papers, 
notably his descriptions of Pacific Coast Lepidoptera " and '* BibUogiaph- 
ical Catalogue of the I>escribed Tvanslormations of North American Lep- 
idoptera." 

December 7, 1801.— Stated Mbrino. 

The Prk.su>knt in the chair. 

Donations to the Museum were reported from L. Beldiiig, E. H. Fiskc, 
F. O. Johnson, S. Giannetoui, A. V. La Motte, Walter E. Bryant, H. W. 
Harknees, Mrs. A. Van S. Sumner and Charies Fuchs. 

Additions to Library: 

From con s apondents 150 

By purchase 24 

By donation 81 

Specimens of slate from El Dorado County, California, prepared to show 
the toughness, cleavage and flexibility, were i-xhiKited, and a paper was 
read, prepared by Melville Attwood, uu its chemical analysis. 

David & Jordan deliTered a lecture on the Salmon and Trout of the 
Pacific Coast. 
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Deoembar 21, 1801.— Bx4TB1> HntriMO. 



ThA Pbbidbmt in the cluur. 



Additioiw to Idbnry: 
Vnm oormpondeats.. 

By purchase 

By donation. 



01 
11 
5 



The Nominiitiii^' Cointnittee reported the following ticket: 
For President, H. W. Harkuess. 

First Vict Pre»idtHt, H. H. Behr. 

Seeomd Vke-PrttidaU^ J. O. Cooper. 

Ctrrttpmihig Seeretarjf^ Frederick Ontskow. 

Rtewrding Seeretnnj, J. B. Sonpham. 

Treeuurer, L. H. Foote. 

LibrarifMH, Curios Troyer. 

Dirtetor «/ Mimum, J. Z. Dnvis. 

TruHte*, W. G. Burnett, 0. F. Crocker, D. B. Hayes, E. 9, Molem, 
George 0. Perkinii, Adolph Sntro, John Taylor. 



The Phbsidknt in the chair. 

Douatious to the Museum were reported from Williani F. Nolte. 

Otto StoU, Sereuo Watson, W. H. Brewer, (tuor^e L. Goodale, J. A. 
Alleu and Hermau Graf zu Solaih-Laubach were elected houorary mem- 
ben. 

William B. Bitter waa eleeted a resident member. 

The annual reports of the ofiens and Board of Tmstees were read and 
ordered filed. 

The ottoers of election reported the following offlcers elected for the 
ensning year: 

H. W. Harkne}<s, Presidrnf. 

H. H. Bkhk, Fir.il Virr-rrt!>idrnt. 

J. G. COOPKR, Second Vice-Pre»idenl, 

FRBDiniOK OvfiKOw, CvrrtvpoMtg Seerttarjf, 

J. B. SooPBAM, Recordhtif Seeretarif, 

h. H. FbOTl^ Treasurer. 
Carlos Trover. Librarian. 

i, Z. Davis, Director o/ Mmmum, 



January 4, 1892.~AiriiaAL MnTiHO. 



Trv^tffi^ : 



\V. C. BrKNKTT. 
E. J. MOLK&A, 



('. F. Ckockkr, 

(itCOKt^E C. rKKKINS, 
JOMN TaYLOK. 



I). E. Hayes, 

AD01.ru SUTBO, 
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Additionh to the Mi sk^m for the Ykak 1891. 

Unless otherwifls stated, the following acoeMions were reoeived by dona- 
tion: 

N. Ahretu, San Francisco: cranium with hom-ooree aad ona horn of 
Bo9 primigeniua from Alaska. 
Dr, W» AUen, Booldar Creak, Gal.: specimens of fossil bones in sand- 

Stoiio. 

M'lrillr Aftwoofi, Shu Francisco: precious opals in the matrix (basalt) 
from near Moscow, Wanh. 

Oearge B, Badger, Santa Cms, Gal.: 23 skins and 92 omnia of Oalifor- 
nian mammals. 

F. W. Bnnrroft, Berkeley, Cel.: 5 specimens of mammals in aloohol. 

y. A. Bnrr, San Franriscn: 1 spocimon rrnstarean. 

Dr. //. //. Bchr, Sun Francisco: specimen of Clryllotalpa and Gonlius. 

L. Belding, Stockton, Cal.: 40 birds' skins; 4 birds in the flesh; l.> 
birds* eggs and 2 nsata; kead of PiOoriug bmrilleiuft /irauUnt: bead of 
Olor Hcebtater: p«lt ol TeaiUaM merrktmi; I speoiman Salmo irideua; I 

fresh water shell from Lower California. 

W. A. BustU, San Francisco: specimens of lignite. 

Waiter I). Blim, Carson City, Nev. : 7 specimens of mamuiaU in alcohol. 

W.8, BUm, Bijou, CaL; 1 specimen of Scapanun towtuendU in the flebh 
and 2 speoimans of Pfefoormw eotemUmM in tba flesb. 

M. Braverman^ Visalia, Oal.: ooUeotion of identified fossils from Tarioas 
locjiiities; 1 specimen Lalrodfctua v^rrerundum. 

Walter A'. Bryant, Curator: 8 siiecimcns of l)ir(l8; 15 specimens of 
mammals aud 16 crania; living specimen of BuJ'o kntiginoaun; 3 specimens 
DUmjfctilMB Unromu; 6 speoimans (1 speciea) Nenroptera from Oakland, 
Cal.$ 2 fossil sbells; I Gotdins; 10 fisb; 10 reptiles; I specimen Vesper- 
tilio; 5 batraebians; 14 speoimans Onrenlionida; I spedmen Avian oate- 
ology. 

Califoniin Stai*^ Flnh Commvsgion: 2 Hpeciuiens Saluiouida'. 
C. S. Capp, San Francisco: oast off skin of Bascanium sp. ? 
J, B, Ckalkert 01andof% Osl.; liiard witb abnormal tail. 
Zhr, E» 8. Clari, Ban Raneisoo: 3 Coleopteta; 1 omstaoeans I marine 
worm. 

Dr. J. (J. Cooper, Hay wards. Gal.: Specimen of Aptb^ttoma eai(/'or* 
niente aliye. 

W, O. Cmllen, San Frandsoo: 1 specimen of Pica pica hudtoniea in the 
fiesb. 

George W. Dunn, San Francisco: I snake. 

Milts Alice EoftUcood, Denver, Colo.: 6 birds' eggs and 2 nests; 10 sped- 

mens Coleoptera. 

Dr. Oustav Eiten, Sau Francisco: 1 specimen Alalapha cinerea; 2 speci- 
mens of Cattna sp.? 
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//. If. L'lli*, San Fraucisc»>: s|>ecimeu »»f fossil coral. 
Adolffh T. H\ Erzyraber, San Jose. Cal.: A miniatare egg from inside 
ot nonuU «((g of dom«ttlefo«l. 
X. ir. n$ke, SmiU CroM, Cbl.: S skills witk owis of Stimrmt /om»r 

A'. P. Fflnt, Ihiklatul Cal.: 1 sp^ciiueii of f'llco $parr^riH.« in the flesh. 

<'A<ir/r'.< f-'whit, Shu Fniiioist^^K rt-preji^uUitives of 77 faoiiheb of North 
Amerioan Colet^tem; 1 human cxauium from Msnills; 1 specimen Aasar 
IB tbefksh. 

8. QimmmeimO, Sab Fnaaseo (thnmsk H^rmn r. Ml): spsenBsn of 

Hrrng^Tftmmms sup^citiotu*. 

H'. 7. ♦to/' A. '•. SiiU Francisco: 1 specimen of Ahos rfi*-or< in the desb. 
i>r. H. H . HnrhK^si, San Francisco: 4 specintena OrcyoMiu clup^i- 



J. T, ma, ScddiBg, Cy.: 3 spsdaMBS of goM on tnm BIselrioLii^ 

1Gmi» Bidding. 

CkarU, UsklMid. C*l.: UnBg sptriMSB of Stim M p t t T M vote- 




/Vrii. <>. JoAmMtm, Berfcelev. Cal.: 3 »p«ciiue&» ol binis; 1 r«pule alire; 
liTiag »|>«ciat«n of Btmwmiom €wuiriei*r 

Ckmrk* A. K€<Ur, Barkolor. OsL: ITti 

Ckartft A* Ktirlfr and WmtUr JT. Bnfamt: 10 sp«t.*im«n» of 
8 specimen"' of binl>: 9 btrda* skeletons; 6 reptiles: I batr:»chian. 

Ckar'r* II . a: . X (HikUud, Cal.: 1 s^pecimen I'kommi^ tnlftmin mm- 
krmm» la the lle«^h; 1 s|>«vuuen of Pkrymnnrmta »p. ? 

J^VmI r. La JTsItt, GUk Eilm» CkL: 1 ipiuiM— Jf«lBser^<« cor>^i«a<«« 
in ttsak; 1 livuig gawriig— Mfotec 1 
Aevh: 1 Siameiw caauo; kiTing >(^-uuen of 

J/rt J. Z..'<fiV'/. Calistov:;!. Cal.: I liTtn^* Specimen of 8aw(Knu*r-<i« a^tta. 

I* , t'. LiH-inr i. Sau Fr:it:. is.-o : I't >p«fcinieas -i bird* frooi 

i'. //. Ltf MTtd. C^Lkland. CaL . I spevuuen of B^iaittoaia. 

a. Mmed«mtld, Sua Fteacwco: I sf ot ii MB Croisiw tee^. 

^. A. Jr««'Aewy. O^kkMi. CaL: ColkctWB of 
Coleopcera. 

Sf^icttrt Jf«4/'«nr. Saa Frsa^iiwo: 1 Uviag ■fScaMB of 

/f. C. Mc^ir^'jor^ Denver. Colo.: 3 sk.iii» ahU. -4 cnuoii* Caiixomun 
wiAnnafw. 

idrrt jr>«p% Costiocii Cai.: I foMtl «k«tL 
i7 5. SH-kuU, HeaM»bar^ CaL: 3 sp«etu«M of kiiAiaBA ' ' " 

ib» itf^h: specimens .'ih tTitu ' V •■>>n»*i~H.'». 

W'i iam F. S ntf. S.m b nacisoo: J iriinejie aiarbie bail; I moontad 
^pocimea each ^f ^n^v parrot. JopuneiM blue-jav Aod cvMtoi-rojiJUK. 

Jf*^ Z>«i«. F'Ut'H, Cal*.:»«o^ CaL : I spwimoa of 
t!i« I «p«i!iB«& tooail laeaf imprMaioa. 
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(I. /*. Rirfonl, San Francisco: 3 specinu'iis of marble with Iiulitiii pic- 
t«>Kraphs, fruui luyo couuty; 215 speciiueuH hIicIIh; 24 Hpttcimeuii of tufas, 
representing formations in Yellowstone Park; 1 speoimen obsidian. 

ITtn. A. J?o6Mu^ San Franeisoo: 1 egg of CoiharU* aura, 

WUUatn Ryan, Field's Landing; OaL: 4 specimens of Branta mgrieatu 
in flesh, and a bunch of eel-grass {Zontera marina). 

W. If. Shfx Lhij, Candelaria.NeT.: 1 Salmo mykiui 1 ScUmo irideu$i 2 
SqutUiuA ( coiijvrmis t ). 

Horn, Ltland Stat^ford, Menlo Park, Gal.: 1 specimen Btucanion con> 
atrielor^ aliva. 

D. C. Sione, San Francisoo: 6 living specimens of albino lat. 
Mrn. Adeline Van 8, Summtr^ Ban Franoiseot living speoimen of 

drotuif tfnehrostiH. 

CharUa H. Towmtnd, U. S. F. C. S. Albatross: 1 spt;cimeu of Slrix 
praii$Kola in the flesh; 1 skin of Sim»rkifneku$ puriUuH, and 1 Urds* nest. 

OturUM TVoyer, San Franeisco: 1 speoimen of Nonn^tera. 

Frank H. Veulit, San Francisco: 1 specimen of re«^rllf»o sp.? and I 
Prionu» ealifomieu* in alcohol; 1 specimen of ^raponiw lovrntendH, in the 
flesh. 

Jiira. S. Is,'. I'aalit, Sau Fraucisuo: 1 specimen oi Scapauun lownscndii, in 
the flesh. 

W. M. WiUepf San Franobeo: 1 abnormal egg of domestio fowl. 

Mr*» If. B. Wilson, Healdsburg, Cal.: 1 arachnid. 

Ramon K. \V'\lmn, Ssut Fniiioisco : 2 specimens Varisoite, from l,SOO>foot 
level, Holmes mine, Ciindeiaria, Nev. 

B. C, H'm«(on, Monterey, Cui. : 2 specimens quadramaua, in the flesh; 
1 Cthw ec^meinutt in the flesh. 

R.A.A, Wrigktt San Francisoo: anatomioal speoimen fkom yovng wal- 
ms {Odobantts o6<«t(«) taken in Arctic ocean. 

Mm. R. A. A. Writjht, San Francisco: crystal from oavo at Havana. 

Unknown donor: 1 specimen Dytixrui* mnri/iniroUin. 

Purcha»ed; 1 specimen Botaurut letiliyinoaua, in the Aenh; 2 skins of 
Lophodjfiu emcuUaUt*; 38 stone implements; 1 bottte pigment; 1 reptile in 



Ohaiiee A. Keeler nod a paper on Heredity in ita Relation to the Inher- 
itance of Aoqnired Ohavaoters. 



aloohol. 



Febmary 1, 1882.— Svatkd Mbriito. 



The Pkk.sident in the chair. 



Additions to Library: 
From correspoudeuis . . 

Bj pnrchase 

By donation 



14 
fl 
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FebniArj 15, 1802.— Stavbd Mnnxo. 

Tho pRF>ir»KNT in the ohair. 

Donations to the uiii>tnm w^re reported from CharU-s A. Kt^flf-r, H. 
Abbott, Herbert Brown, £. D. Fliut, Mibs Louise A. Lutletou, George B. 
BMlger,, CbariM N. Comstock, T. B. Saadcn, George W. Dniui, WiUiam 
O. Btnni end Welter E. Brjant. 

▲dditiane to Libnry: 
From eoneepoiidettte SO 

By ptirchase 75 

BydouHtion. 5 

Dr. Gustav Eiseu read a pnp*"r entitled ' ' The ETolation of tlie Forme of 
Trees as prodaoed by Climatic lutiueaces. 



Verrh 7. IMS.— teAnb Mnmca. 

Thf ^K^>lt>K^T iu tho « hair. 

W I.. NV.-itt-i find Alice R»stwo<Ki were proposed for membership. 
Donations to the museum were reported from W. S. Blies, Goatav 

Ki>eu and T. B. Sander*. 

Letters were reed aunoaucing the douatiou to the herbarium of a col- 
leetioB of QteeaUnd pleats by John H. BedfieM, end of a padtsfe of 
epeciaens of Sphagna of the northeeaten United Otatei, bj Edvia 
Fkxon, and a vote of theaha was tendered to eaeh of thooe gentle m e n . 

Cheike A. Keekr lead a paper entitled, ''la Hetaial Beleetion Ckeativar 

Dr. Harknei>s exhibited ipeciMne of a sp e eiee of Ciynipe together with 
the galls from which they e m erge and made ee»e nmaA» on their life 
history. 

April 4, 1882.— StATiD MBBrcra. 

The FnisiDKjrr in the chair. 

Additions to lifamy: 
Proai conaepoadenoe MO 

By purchase 41 

By dvuatiou ... 41 

The President announced the death of bereuo Watsoa, hoaocary mem* 
ber. and of William A. Aldnch. res^idt- at member. 

Dr. Harknei^s made »ome remarks coucerumg hi» obeo^atioaa on the 
life history of the Cynipe infceting theoakm and discnased the probabflity 
of the one ettafbing the bade being an eltemate gintwtien of tha 
fnrminf the wm^y {rall«. 
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Frederick Ciutzkow described a uew procetis used iu retiuiug silver 
bolUon. 

Ch«rl«8 A. KMl«r mada ft few remarks bearing on the qaeetion: " What 
oonstitnteB a species?" 



April IS, 1802.— Statsd Mmixo. 
TnePRMiDBNT in the chair. 

Alice Eastwood and William L. Watts were elected resident memben. 
The following eommnnioation was read: 

Sax Fbanoisco^ April 18» 1892. 

SfCfftftrfi f'nllfnrnin Affultmif of Srhucf*: 

Dear Sir — The proprietors of Zoe have the honor to offer for acceptance 
of the Academy fifty copies each of Tolames i and ii of that journal to be 
distrilrated to the principal societies of the world which are in correspond- 
ence with the Academy, in grateful acknowledgment of favors granted to 
the California Zoological Club and the California Botanical Clnb. 
Respectfully, 

H. W. HARKNES8, 
T. 8. BBANDEOEE^ 
KATHABINE BBAin>EOEE. 

The President then introduced Mr. Edward Mnybridge, who deliTered 
a lecture on The Science of Animal Locomotion, with lantern illustration 
of conKecutive pluises of animal movements and synthetical reproductions 
by the zoopraxisoope. 



May % 1892.— Statbd Vmmxwq, 

The Peiridbst in the chair. 

Addhiotts to Library: 
From correspondents 77 

By purchase 107 

By donation 1 

Dr. H. H. Bebr ninl a paper on the Flight of Injects, 

Dr. Harkness exhibited gall wasps jnst hatched from leaf-bod galls of 

the oak. 

The President annduncrd the pnrchusf of thf skelftDii nf a whale, 
which will be mounted and placed in the gallery of the Mufjeum. 

2d 8xb. Vol,, m. 1 21 ) 
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Jnue 0. 1892. — Stateu Mcktinu. 



Tin- Pkesii-ent in the chair. 

Donatious to tbo Miisenni were report eil from Mr-^. M. Hurtoii Willinm- 
sou, MissMoVeJiu. W. J. Rayuioud, T. S. braiukiiet', Dr. ('. L. Auder^ou, 
Dr. Dozier, F. Euglei^, Ueury Hemphill, Gustav Eiseu, R. Heid aud Dr. 
8. Bowen. 

Additions to library: 
From ooRcepondents 155 

By pnrohaM 124 

By donation II 

Tlif Prf-iidfUt annonured tho death of J. .1. Key. L. L. Rohinson and 

S. M. Wilxiii. life iiieiuKerx. and of Prof. E. Rei^'fl, liou>>rury luemVxT. 

Dr. linstav Eis«u made a prelimiuary report ou the expedition to Lower 
Cftlilornia. 



Jaue 20, Isii2.— bTAT£i> Murrixu. 
The FKntOKsn in the chair. 

Dr. GnstaT Eiaen tead a paper on the Z>o»t Civilisation of the Mayas, 

a» Indicatetl by Arch»H>Iogical Bemains in Mexico and Central America, 
illutttrated by stereopticon views. 



S. W. HoUaday read a paper on Earthquake Freaks. 

Charle> A. Keeler i^ave an account of hi« receut trip to the Faiallon 
IvLauds, and exhibited a portion of the collections made on the trip. 



The P&aeiiDENT in the chair. 

I» nations to th- Mu'.enm were reported from S. Reu\)el, W. W. Price, 
A. \V. Anthony. Dr J. G. Cooper. John C ul-ni. Frauk H. Vaslit, W O. 
L. Craudall. .V^eut S. P. Ci>., ludio, Cal.. C. W. Kuox, Frauk H. UoUue«. 



July IS, 1892.— Stated Miktucu. 



The PRCSiDKiT in the chair. 



Anthony W. Vi>.:iles w:i> proposed for membership. 



.\ddmons to Library: 
From correspondents . . 

By purchase 

By donation 



960 
48 
S3 
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Charles FucIih, Mr. Goehig, M. Brnvorman, E. D. Flint, J. W. Barry, Dr. 
Hnrkuess. ( harlos A. Keeler and J. J. Kiurade. 

Additiuu^ lu Library: 

From ooitMpond^nto 56 

By purchase 118 

By donation 13 

A paper, by William W. Price, on th« Difloovery of a New Grove of 
Stquwa giijantm, was read by Walter E. Bryant. 



A paper, by Dr. J. G. Cooper, on Laud and Fresbowater Shells of Lower 

California, was read by title. 

The Seeretary read a paper, prt-pared by Melville .\.ttwood, on tht- ;i<l- 
visubility of uuakiug au exhibitiuu of C'alifuruiau irun ores at the AVorid :> 
Golambian Exposition. 

Dr. Harkness exhibited a living specimen of Amblystoma and made 
some remarks concerning its metamorphosis. 

Charles A. Keeler and Prof. W. E. Bitter discussed certain points in 
Bomanes* theory of natnral selection. 

September 5, 18D2.— Stated Mecting. 

The PuKMiiKXT in the chair. 

Oscar T. Baron was proj)oscd for n»enil>ership. 

Donations to the museum were reporttil fmiii \V. <; IMuut. Carlos 
Troyer, R. G. Stitt, Lieuteuuut Holeoujb, E. W. Jonet>, Melville Attwood, 
B. C. McGregor, Miss EfBe A. McIUriach, George B. Badger, Sidney M. 
Smith, Mrs. Nnttall. Mrs. Bnsb, A. W. Crawford and T. H. Hittell. 



Additions to Libmry: 
From correspondents 174 

By purchase 1044 

By (lonation 8 



E. \V. Jones, by invitation, addre-sed the Academy on the subjiM-t of 
tin mining, explaining the methods u^ed at the Tenie.scal mine in work- 
ing the ore. 

Charles Fnchs made some remarks on PfUtKHdnun dentatu* Say, which is 
ravaging the cypress trees. 



Sei>t. iiil.« r I!), 189*2.— ST.^Ttii Meetixo. 
The PuEsiDENT in the chair. 
J. C. Branner was proposed for member>hip. 

Donations to the mnsenm were reported from C. U. and Dr. £. 8. Clark, 
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Henry LorenxeD, J. B. HAggin, J«mM E. B«qiia» Oarloa Trojw, O. P. Bix- 
ford and Mn. A. E. Biiah. 

Additiona to Library: 
From correspmideDta TO 

By pn rchftse 128 

By (loiKitidii 9 

Charles A. Keeler read a paper eutitled "Sexual Selection &>f a Facturiu 
the Beantifal in Mature.** 



Octob«r 3, 1892.— 8«An> Hsriiio. 

The PkI'>il<ent in the chair. 

Anthony W. Vogde-f nud OscnrT. Barrou wereelectetl resident members. 
Donations to the uiusenm were reported from H. S. Nichols, Miss Effie 
A. Mclilriach, OlalOlsen, Dr. J. G. Cooper, Dr. L. D. Morse and M. Braver- 



Additiona to Lilimry: 
From eorreapondenta 61 

By purchase 13 

By donation 2 

Major J. W. Powell, Director of the U. S. Geologic-al Survey, daliTSed 

a lectnr^' un the AlKin^'iual Tribes of North Ameriwi. 

The thanks oi the Academy were voted to Major FoweU. 



October 17, 1892.— SxAXEii Melting. 
The FaasiDKNT in the chair. 

Donation- Xn tlie Mnsenm were reported from F. A. Marriott, Jr., Mn. 
C. A. Boland, Frank Miller, Dr. J. G. Cooper, Captain Hnltaaa, Oeorge 

E. Twitchell and Thomas C. Johu-t<>ii. 

A vote of thanks whs tentU-red to Mr. Thoma-; C. Johnston for his dona- 
tion of a valualtle ethnologii ji] < .ilk i ti<.n iruiu the Sonth Sea Inlands. 

The Secretary read au auuuuucemcu; of the discovery by H. W. Fair- 
hanka of Proetw eUipticms Meek, a trilohite from the Waveily Oioii^ in 
Shasta County, Califotnia; identified by Captain A. W. Vogdea. 

Lieutenant John P. Finley deliTerad a lectnreoaPhawei of FMifieCoast 
Weather and Violent Local Stoma, iUnstimted with ateraoptleoB viewa. 

A TOte of thanke was tendered Lientenant Finley. 
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KovttmbMr 7, 1892.— Statio IfBcriNo. 



The PsmoKHT in tlie obikir. 

Douatious to the Museum were reported from Johu Carij>eu, GuHtav 
^sen, Oarl Preeht, Dr. J. O. Cooper, John L. Howmrd. 

Additioni to Libnury: 



T. H. HxRBLL in the ehair. 

JamM P. Smith wm proposed for membership. 

Donations to the Hnsnem were reported from WiUard M. Wood, Miss 
Lottie Rau, George H. Knight, Sam Hnbbard, Jr^ Overend O. Rose, U. 

H. Gilson, T. S. Braudegee. 

Additions to Library: 

From < orreH;j>ondent8. 81 

By purchasie 21 

Bj donation 2 

H. W. L. Conpems read a paper on the Possibility of the Caltivation 
of Coffee vithin the Limits of the United Slates. 

A committee, consisting oi Dr. Harkncss, T. S. Krandegee and J. B. 
Sonpham, haTingbeen appointed by the Council to represent the Academy 

in a general commit ttt- from the universities and scientific nocieties to 
orfjanize and promote thf means of procuring a topographical map of the 
valley areas of California, made their report to the Academy through Mr. 
Senpham, who oflbred the flawing resolution: 

WmBiAS, The General QoTemment, through the Direetor of the Oeol> 
ogioal Surrey, consents to co-operate with the State of California in the 
surrey and mapping of the valley areas of California, to the extent of 

superintending the work and defmying one-half of the expense; 

Resolved, That the Academy heartily endorses the proposition to secure 
an appropriation from the State Legislature that will ooTCr the annual ex- 
penae ol $25,000 for seearing such surrey and map. 

Action on the resolution was defmed until the next meeting. 



Ftom correspondents 

By purdiase , 

By donation 



82 
77 
6 



NoTcmber 21, 1882.— Statrd Mketiiiu. 
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Jftnaary 3^ 1893.— Ansfal HsuriKo. 
The PBBSiDKrr in the chair. 

Donattoub to the museum were reported from £d. Garuer, P. F. l^uiid- 
tree, Dr. Jnlins Bosenslim, Wm. F. Nolte and Charles Alison. 
Additions to the Library for the year 1892, were reported as follows: 

From correspondents 1720 

By purchase. 1876 

By donation 136 

The annual reports of the officers were read and ordered filed. 

The judges and inspectors of election reported the following officers 

• lu ttd fur the ensaing term: 

H. \V. Hakkvf.ss, Prtmhnt. 

H. H. Ukiih, F'ir-it Vict - Prrnhli iif, 

J. Ci. Cooi'ER, StfoiiU \'ict:-PrtMd< at, 

T. 8. Brandioke, Correaponding Seerelarjf, 

J. B. 8CI7PHAM, Recording Secretary. 

L. H. FOOTE, Tn ft/iiir' r. 

Cahlos Troyeu, Lihrni ldll. 

J. Z. Davis, Director oj' JJuiteum. 

Truste€$. 

W. C. BUHKBTT, CUARLKS F. CROI'KKB, D. E. HaYES, 

£. J. MoLBRA, Okorob C. Pbrkixs, Adolph Sutro, 

John Taylor. 



ADDITIONS TO THK Mu^BUM FOR THE YeaR ISU2. 

riilt'5"i <tth«'r\vi-.o sp»'citi«'il th«'-<«Mii'«T-.sinn>; ar«' hy domition. 
//. Ahfioff, Siin Fraucisfu: ahimnual sixcinieii of young she«^p. 
Aytiit Southrni Ptwijic Co., ludio, Cal.: 1 moth uud 1 .scorpion, in 
alcohol. 

Chark» Aliton^ San Francisco: Collection of centipedes and Thysannras 

in Alcohol. 

Dr. G. L. And' rnoii, Santa Cruz, Cal.: 15 species shells. 
A. ir. Anthouif, San Dic^'fi, Cal.: 1 pelt of deer {('nriacuH nuurotii), 
AUtlcilU AttHood, Stiu Francisco: specimen of lignite. 
Oeorge B, B<ul<j' r, Santa Ctnx, Cal.: 6 specimens serpents; 1 faatrachian, 
and 2 Chiroptera in alcohol; collection of reptiles in alcohol. 
./. ir. Barrif, San Francisco: 1 fish. 

)r. .s^. BliuM, Carson City, Nev.: 1 specimen of Ptropaperot'u <al{fomieu», 

in the flesh. 

William U. Blunt, Sau Francisco: 2 specimens of Callipefda nfjuamatn and 
1 Sitomys in the flesh; 2 Himantopua nuxteanun in the flesh; 1 CaUipe.pla 
gttmbtU in the flesh. 
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Baron Botatlagtrt Mount Angel, Or. (throngh Dr. H. H. Behr): Indian 

Ktone relic. 

Mrs. C. A. Boland, Utica, N. Y.: specimeu of Columba jaaciala iu the 
flesh. 

Dr. 8. Bowert, Yentnn, Cnt: 92 Bpedmens of Tertiniy foMils from 
Southern California. 

T. S. Brandeijee, San Francisco: a set of the lichens of Colorado nud 
a set of lichens of the Yakima region of Washiuj^tnii. all uamed by Dr. 
Tuckt-rman and Charles James Sprague; I species shells. 

M. Braverman, Visalia, Cal.: 1 Latrodectus verrecundum and 1 Scorpio 
alienl in aloohol; 6 apeeimens of reptiles in alcohol, and ten bottle* of 
miscellaneons alooholio speoimenH. 

Ili rUrt Brown, Tneson, Aria.: specimen of CrofopAylM* eoUarin in 
alcohol. 

Waller E. Hryaut, Curator: 1 cranium of Xcotoma /«.i'"///<?'<; 1 Zonoirichia 
eoronaia; 1 CaUiptpla vali/ornica; 1 Anctn caroUneMig; skins. 

Mr$. A. E. Bwh, San Jose. Cal.: 63 species of fossil shells from San 
Pedro and Santa Clara County; 10 species liring shells; garnet sand from 
Monterey Beach; obsidian from Modoc County. 

John Cnrhm, Sun Francisco: 1 DUmyctilut toro9n$; specimens of lignite; 

1 specimen of Osmylim sp. t 

Carl H. and Dr. E. S. dark, San Francisco: Collection of fossils from 
bitnminons beds of Iios Angeles County. 
O. E. Colwettt San Francisco: Mounted specimen of Pteudogrffphm caii- 

J'oniianui'. 

(.'om/Huiia Minrrn »/ Beiieficindora de la Barranca^ Sonora, Mexico: 5 
boxes of ores, principally silver. 

OharUa If. Canuioek and Charles Hubbard, Oakland, Cal.: Collection of 
North American birda' eggs. 

Dr. J. 0. Cooper, Haywards, Gal.: 0 mammals; 41 birda* skins; 2 birds' 
nests. 

W. O. L. CrnnitaU. Olema, Cal.: 1 SlphoMoma rnllforui'itK^. 
A. W. Cratc/onl, Sau Fraucisco: 2 specimens of a Helix from Australia. 
Dr. Dozier, Napa, Cel.: S species shdls. 

Otorge W, Dutm, San Francisoo: 27 specimens of reptiles in alcohol. 

l>r. Otistav Llxen, San Frandsco: 22 specimens of land shells from 

Vevay. Indiana; 2 s])ocimcns reptiles; 4 specimens cmstaosa. 

F. Kih/c/m, Santa Barbara, Cal.: 1 species shells. 

E. D. Flini, Oakland, Cal.: Living specimen of Piluophii catinij'tr; 1 
Oerrhonottu muUiearhuUMg. 
Charht F^eha, San Francisco: 2 Thelyphonns; 2 Phrynosoma; 2 lizards; 

2 snakes; 5 centipedes; 1 scorpion; 1 wasp. 
Etinard Cinit r, Quincy, Cal.: \ Cyniiocitta tUtUri /roiUalU; I MelaH' 

'liirfus jrt^xicai) nt: skins, 
n Francisco: 1 labret from Alaska. 
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Mr. Ooebifft San Fnneisoo: 3 spiders and 103 specimens of insects, 

principally coleopteta, from Costa Rica. 

J. B. Harfffin, San Friuu'isi-o: 2 mounted specimens of Syrtea nyctm. 

Dr. H. W. Harkneu, Sau Frauvisco: 2 specimens batrachians and 1 
reptile. 

Henry /I< m/»hHl, San Diego, Cal.: 1 species shells. 

T. H, HiUeU, San Fvaneisco: specimens of Monohamu» oregonenth. 

Lieutenant ffolcomh, San Fiancisco: 71 specimens of souudiugs. 

Frank If. Ilohnfi, San Jose, Cal,: I specimen of Ci/p^thitlfiiniger. 

H'iUiftm Hooprr, San Francisco: 2 specimens of day stones. 

John L. Hon'tird, Suu Fraucisco: Collection of ethnological t»pecimeus 
from Oilbert Islands. 

Sam Hubbard, Jr., Oakland, Gal.: 3 specimens of M^alitU moniana in 
flesh. 

Captain Hnttman, San Francisco: I scorpion in alcoliol. 

Thoman C. Johnnlon, San Francisco: collection of ethnological hpeci- 
Diens from South Sea Islaudi^. 

S. W. Jones, tin ores, cassiterite, concentrated tin oxide, pare tin, stag 
and crystallised tin from Temescal Tin Mine. 

Ckarlft A. Kvehr, Berkeley, Cal.: 1 Atalaphn rinen;n in flesh; 36 Hpeci- 
mens of birds in alcohol; .'> birds' skeletons; collection of 30 species 
marine shells; collection of insects. 

Herbert Kelloyg, Oakland, Cel.: 1 stuffed lisard from Ariaona. 

J. J, Khurade, San Francisco; 3 species of Cretaceous fossils from Glen- 
dlTC, Montana. 

(teonjt If. Kiil'fhf, San Francisco: stalacitc from Ctilaveras County. 

Char ha W. Knox, Oakland, Cal.: 3 specimens of white-footed mouse 
(•S'i^oinys sp.?); \ Reduvius. 

Walter H. Levy, San Kranoisco: 7 birds* nests and 17 eggs; 1 centipede. 

Mi— LoHiee A. LUttetcn, Zebra, Gal.: specimen of Lytue baUeyi. 

Ih u rij Lnr'ir.' n, San Fraucisco: seed pod of Martynia proboeeidia from 
Gilbert Islands. 

LfnD r t^'fill/ornin Expi difion o f /V'/, collected by Walter E. liryaut: 
144 mammals; 118 mammal crania; 108 birds' skins; 4 birds' skeletons; 
4 chdonians; collection of reptiles; 3 fishes; 19 crustaceans; 17 land 
shells; 3185 marine shells; 18 gorgons; 18 sponges; 140 radiates; 1 speci- 
men fungus; 24 minerals. 

F. A . Marriott, Jr.. San Francisco; I living specimen of Tarantula. 

R.C MrHrrtjor, Denver, Colo.: 3 specimens DitmyctiluH torosuH. 

Mies Ej^e A. MclUriiuh, San Francisco: living specimen of Eulainia 
sp. ?; 1 myriapod. 

Miss McVfnn, Haywards, Cal.; 2 spedes shells. 

Frank MiUer, San Francisco: 1 crustacean. 

Dr. L. I). Morne, Sau Mateo, Cal.: human frontal bone from banks of 
San Mateo Creek. 
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//. H. NtehoiM, Hesli]«barg, Cal. ; 1 specimen of AniclinidfD. 

Wiirmin F. S<>lt<. San Fram iHOo: moanted speoimesfl of PtUcamu* try- 



Mrs. XuUall, bau Frauuiiico: fottsilb from the luoautaiu KiuuekuUe, 

0^r^f OlwH, San Fraociaoo: foanil tooth of mastodon. 
• i'nrl Preehtt San Francisco: I specimen Ponana noveboraeenms in tbe 

ir. W. Prke, Oakland, Cal.: 2 skins of Coccolhratutes venptrtinu* nuM- 

till! III*. 

M'lHH Lull'o Iluu, Ukiak, C'nl. : specimen of Vhtlojiun marmoratut. 
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Phacelia acarioaa 224 

Pbaaeolua ntropurpurrua UQ 

flliformia 13Q 

montanua 180 

PbaulothamnuB apineacena 1<7 

Philibertia linearia var. heterophylla. 151 

Palmeri 142 

Pavoni m 

Phonulendron Ififl 

Phoxinua orcuttil 2 
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PbylUnlbua acumlniktua ]3SL 

rlltato-gIaD<lula«u* 170 

polygonoidea Ill 

Pbyaa bUndi 65 

diapbana 

gabbl M. 211 

Pbyaalia vqtiata IM 

angalata IM 

craastfolta 166 

glabra. Ufi 

Pbytolacca ootaodim Ifil 

Pinaa cembroldea 173 

Piatdinm abditum. 

compreaaum fifi 

occidentale 66. '217 

Platia Strattotea var. apatbnlaU ilfl 

PltcalroU lli 

Pltbecolobium dnloe IM 

flexicaule IM 

Mexlcanaro 221 

iortum IM 

Planorbia anitenala 841 

prniuBularia 

hornll 83 

•abcreuatna. .. 217 

var. diajrctua fil 

tnmeDa M, 211 

Plantagu blHella Ifii 

major Iflft 

Palagoulea 22S 

Plocbea odorata 221 

aubdecurrona 144 

Plumerla acutifolla UU 

Polysala apopetala Ill 

BerUndlerl LU 

puberula lli 

Xanii lU 

Polygonum l£fi. 

acre 224 

Polypodlum pleblum 1^ 

pleaioflornin 180 

Polypremura procunib«na l£i 

Polytrichlum plliferuni ie2 

Populua Fremoutl 113 

tnotiticola ll'.i 

Poropbyluiu flltroHlum liH 

gracll« lia 

Portulaca Unceolata UA 

oleracea LLi 

parvula lift 

piloaa llfi 

•telliforinia llH 

PotanioR«ton 128 

Prlmella 8J 

Prlva ecbtnala 164 
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ProaoplB Jnliflora IM 

Paidlum poniiferatn 120 

PruDua aallclfolia m 

Paoralea rboiiiblfolla 136 

Pterla aqutlina 223 

Pupaoorpuleuta. ^ 

ovata ai6 

(juercua.. 173, jjj 

Racbidoapernium Mexlcanura 179 

Raudla arniata 1^ 

Rauuiicnlua m 

1 RtUmnium polgpl&cuM na 

Rblzopbora Mangle 13fi 

Rhodea eaU/omiea ramtnloia. . .103. 215. 338 

Bbua laiirtna 124 

aetiip4<rvlrenB HA 

Toxicodendron 223. 

Rbyncboala minima IHQ 

Ribea aangtilneum ISt 

Rlcbardta acabra Ii2 

Ricluua comraunla 113 

RlvJna huwllia 167 

Rothrockia cordlfoUa U2 

Rubiia 134 

Buellla ISSk 

Rumfordin connata 224 

RusBellia vertictUata Ufi 

Saglna Linna>i 114 

Ralicornia arabigua 221 

Salix Bonplaudiana 113 

laaiolepia Ua 

Salvia CedroBcnaiB Ufi 

prlvoideB Ifift 

SambucuB Mexicana 231 

SainoIiiB ebractealiiB 224 

V'aleraudI var. repena 160 
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8aplnduM Saponaria 212 

Sarda ptlamjfi B 

8cN-vola Pluiniert 149 

Scapbrlla .4rnhvimi 107 

8oaral)«'ld«'. New Rpecles of 81 

8rh<ppna Culifornlca 122 

Sclrpiiii ptiiig«na 121 

HclerocirpiiH divaricaiuH Ufi 

Scopaiia duKin Ifil 

8«ilKistlclitltyt camatuM 21 

tlavidut 3& 

wulanopi 21 

mystinuB 21 

vexilUriB 21 

H*-b«Blo(le8 irrens 2fi 

cblorostlctuB 2Q 

eoa 18^ 
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Hebaalodes goodvl I'J. 88 

levin 38 

melanostomaii 17 

plnnlger 16 

prorlg<>r 16 

nifu» . 13 

ii«rr»noide«.. 36 

H«laglneIlacn«pidaU 183 

rupeBtiin 182 

Beabniila macrocarpn 127 I 

Resiivluni Portnlacastriiin 141 

Bettrta oaudata 177 

glaiica var. ImTlgaU 177 

pauclflecta — 177 

Hiblborpia PlobtDcbsDaU 325 

SlcyoB Depp«i 139 

BldadifTitBA 117 

hederarea 117 

rhoiublfolla 117 

Xantl 117 

Silene laclnlaU . 114 

SlmiDondfla Oaliforblca. 171 

SiByubrinm cr«Datum Ill 

Hliiyriochliim mlona 174 

Solanani Hiadaianum. 15ft 

niKrnni 228 i 

tuberosum Tar. boreale 155 

flonchua oleraceua 224 

Spermacoce tentiior 142 

Sphacele haatata 164 

Spberalcea Californlca 118 

Incana 117 

Hphnrlura leiitioula 76 

partnmeluiD 77 

rayinondt 74 

■ecurln 77 

tniDcatiim 78 

SpinntliPN inadrenais 174 

Sporoboliii. WrigbUJ 178 

Stacbya cocctnea. \fS 

Drummondll Ififi 

StegtioHperina balitnlfolla 167 

Stellarla cuapldata 114 

Stemodla durantWolia. 157 

Stenobrachlua.. 5 

8tevl» 143 

Btyloaanthea vlaeoia 128 

Siiit'il.'i Niillriiti-Ht'eUH 

SiicciDPa SIrctrhlana (U 

ruHtlcana 216 

TagftfM lat'prn , . HH 

iiilrnintha UK 

aiibulata N8 

TiiUiiniii i^alt'iin . llii 

IrlBiiuiiUrt' lie 
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TarletoDbeaDia < 

tenna 7 

Tecomaataua IM 

Tepbrodla cana tv 

conntricta 130 

Paliueri Ufl. 2il 

tnnella 13« 

Tetratuerlum bUpldnm... ISO 

oval i foil tim 1S9 

Thallctrnm Ill 

Thynnus p<lamjf$ . g 

Tluatitla modMla 175 

Totirncfortla 225 

velullna 153 

TracbypoROD polyinorpbus KB 

Tradeacautia craKBi folia . ...... ..... 1*5 

vennatula 1T8 

Tragla nepeU>folla 173 

Triantbema monogyna 141 

TribiiluR Calirornicua 119 

grandiflorua,... lit 

mixlmiiB 119 

Trl folium involncratum 1 25 

mlcrocephalam 220 

Trlpaacum Lemmonl 227 

Triuiufptta iie oil triloba lit 

Trixiii anguatlfolla Ut 

Turnora difTiiaa Tar. apbrodlsiaca 138 

Puinllna m 

Valeriana 143 

Valleala dicbotoma 151 

Vallor la pulcbella var. costata 64 

VaNeyanllian Roaet 139 

Verhesina oroaa 140 

Yerouicella ollvac«a 307 

Vertigo ovata 04 

Vlguiera deltoldea 146 

tomentosa 1415 

ViacainoB geolculata \\9 

VitiB Bcida 122 

Vltrina pfetfleri «52 

Waltberia detonaa 119 

Waahlagtonla Bonono 176 

Webera longicoUa 1B2 

WiRli7.enia refracta 113 

Woodaia Mexicaua 181 



Naiiilihiiii Ktniniarltim . 
XaTitboxyliim Ovritwnm 

pjtgara 

ViiiT:\ liixrrata 

caiialiculata . 

ralida 

/epbynutbes loogi 
/oriila dtpbyllft 



ADDITIONS TO THE LIBRARY. 

1890. 



AFRICA. 

Cairo — Sufii'te Klu'tliviale de (Jt'ogrnphip: 
Travaux Gt^ographiques en Egypte. 

AMfiBIGA. NORTH. 

CANADA. 

f'n/t RoiK/r^Jje NatnralisteCanadien.Tol. xix, Nos. 6-12; zz, Mos. 1, 2, 4, ft. 
Hali/ar Scotian Institute of Natural Soience: 

Pro( ft'(liiii;-i ami Tnui^ac'tiouH. vol vii, ]>t. .'{. 
Montreal — (Jeolugical uud Natural History Survey of Cauada: 

Annual B«port, rol. Tiii, and Maps. 

List of Canadian Hepatic«. 

Catalogue of Canadian Plants, pt. 
Natnral History Society: 

Canadian lU conl of Science, vol. i, No. 2; ii, No. 7;iii, No. 8; It, 
Nob. 1-4. 
Oftoira^Field Nataraliata* CInb: 

Ottawa Natnmlist. vol. ii. No. 4; iii. No. 4; iv, Nos. U9. 
T'oronfo— Canadian luHtitute: 

Annual Report, 1888-!>. 

Proceediugtf, ser. 3, vol. vii, No. *2. 

MEXICO. 

Jfrxieo— Dentseher Wissensohaftlioher Terein; 

Hittheilnngen* Band i, Hefte 1, J. 
Ob-sorvatorio Astronomioo Naoional de Tacubaya: 

Annario, x, xi. 

Boletin, Tomo i, No. 1. 
Obserratorio lieteorologico-Magnetico Central: 

Boletin Measnal, Tomo ii, Nos. 2-12. 
8ecretaria de Foniento: 

Infornu s y Doi-uraentos relativos .1 Comercio, etc., Nos. 51-64. 

Meojorias, vol. i-vi. 
Sociedad Cieutilica **Antonio Alzate**: 

Memorias, Tomo i, Nos. 6-7, 12; iii; iv. No.). 1-2. 
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Sociodatl de (Jeo^^mfin y Estadistioa: 

Boletin, Cuarto Kpoca, Touio i, Nos. ."i-S. 

Sociodml Mexicuuti de Historia Natural: 

La Natxiraleza, hot. '2, Toiun i. Nos. G-S. 



I'NITEI) STATES. 



Alhniiy — N. Y. State Library: 
Annual Report. 7*2. 
State Knt(>mt>lo^ist : 

Sixth Report. 
Slate Museuiu of Natural Hist«iry: 
Trustee-*' Report, V2, 43. 
A iiim/toliH — U. S. Naval Institute: 

Proceed iu}4s, vol. xv, No. 4; xvi, Noh. Index to vols. i-xv. 
Unllimon --Axnvr'wnu Chemical Journal, vol. \i. No. S; xii. Index to 



Johns Hopkins University: 
Circulars, Nos. 7H-84. 
Register. lHvSl>-!K). 

Studies from the Hitdogical Ljiltoratory. vol. iv. Nos. 6, 7. 
Maryland Academy of S«'iences: 

Transactions, vol. i, j)p. 1-SH. 
Peabody Institute: 

Annual Report. '2'\. 
Hrrhh tj — University oi California: 

Register, 1.SS8-HJJ. 

Agricultural Experiment Station Itulletin. Nos. S.'»-S7. .S9; Report 
IHSH S!>. 

Library — Contents Index, vol. i. 
HoKton — American Academy of Arts and Sciences: 
Procei'din^.H, vol. xxiv. 
Appalachian Mountain Club; 
Appalachia, vol. vi, N»). I. 
RcKister, 1S!H). 

Journal of Morphology, vol. i; ii; iii; iv, No-,. 1, '2. {l^urrhn'tt: .) 
Naturalists' Directory, IS!H>. {Pun hnx, .) 
Society of Natural History; 

Memoirs, vol. iv, Nos. 7, S, 9. 
Pro«-cedings, vol. xxiv, Nos. ^A. 
Ilri<tij<< ftort —'Av'wuWWv Society: 

ScieiK-e and the S])iritual. 
Itnutklyu — Entomological Society : 

Etitomnlogiea Anu'ri<-ana, vol. v, Nos. 10-PJ; vi. 
'iini'ii'hji -Kiitoiiiological Club: 

I'sychi . vol. v, Nos. H!t»-17»i, 



vols. i-x. 
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Uarvuni College Observatory: 

Aniiftls, vol. XTiii, No. 10; xxi, pt. I, 2; xxii; xxiv; xxx, pt. 1. 

Fourth Annual Beport Photographic Stady of Solar Speetxa. 

History. 1840-1880. 
Harviinl Musriini nf Coiunarjitivf ZokImmv: 

Aimnal Report of Curator, iSSS-Sit. 

Bulletin, v«»l. xvi, Not*, (i-9; xvii, No. ti; xix; xx, N«>». i-.'i. 
Memoint, vol. zvi, No. 3; xvii, No. 1 . 
Champaign — Illinois State Laboratory of Natural HiHtory: 
Bulletin, vol. iii, Nos. .'>-10. 

Stmlies of the AipiHti'- Iiif»* of Illinois, i. 

Natural History SiirY«y of Illinois, vol. i, Uraithology. 
C/tnjtrl //f//~Lilf»ha Mitt hell Si-ientilic Sot-iety: 

Journal, vol. vi, pt. 2; vii, pt. I. 
Chicago — Newberry Library: 

TroeeedinKS of the Trusteea, 1880. 
CViiciaJia^/ Society of Xatiinil History: 

.Toiirnnl. vol. \ii. No. 4; \iii, Nos. I .S. 
CotumbuA — Ohio .\griciiltural Experiment Station: 

Bulletin, Technical Serieit, vol. i. No. *2. 
Ohio Meteorological Bureau: 

Seventh Annual Beport. ISS!). 

Beport. IHH!». D. r : is!H), Jau.-Apr., June, Aug., Sept. 
Ohio Staff I'lirrstry llnreau: 

Annual Keport, iv. 
CVai(>/orf/«ri7/f— Botanical Gazette, vol. xiv, No. 13; xv, Nom. 1-11. 
Denver — Colorado Scientific Society: 

Proreedin^'s. vol. iii, pt. 2. 
I)r» Mohto li>\\n Atiidt niy of ScieUCCM: 

Proi fe.lint,'^'. iss; s<>. 
< fV rt /<»•///» — D e n » h o n I' n i v er s 1 1 y : 

Bulletin, vol. v. 
Jiarritburft — Geological Survey of Pennsylvania: 

Southern Aiithrncite Atlas, pt. 2. 

Eiisterii Mitldl.- Atlas. ])t. :\. 

Nortlu ru Antlirat ite Atlas, pt. .">. 
/oirn ^VV</— State Tniversity: 

Laboratory of Natural History Bulletin, vol. i, No. 2. 
/lAora— Cornell rniversity: 

Ue;.'ister, 1889 !K). 
LauMuy A'.4ricultural <'olle'.,'e; 

Hull«fii>. N..-.. .">.■> ()!!. 
State Board of Health: 

Proceedings Sanitary Convention, Nos. 309. 313, 314. 
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Madison — WAshtnirn Observatory : 

Pablications» toI. ti, pts. 1-2; Tii, pt. 1. 
Wisooasin Academy of Sciences: 

Transactions, vol. vii. 

MendOH — American Antiquarian, vol. xii. 

Jf|iM«»/>o//M -Geological and NalQial History Survey of Hiunesoto: 
Annnnl Koport, xvii. 
Bulletin, Nos. 1, 5. 
Hiiuiasote Aoademy of Natmal Saieiiced: 
BnUetin, vol. iii. No. 1. 

NanhtnUe—SUAe Boaid of Health: 

Bullet ill, vol. vi, Nos. 3-5. 
Jfew Harm — Americau Journal of Scienoe, spr. vols, xxxix, xi.. 

(Series 1, vol. i, iii, vi viii, \xxviii-\i,i. Series 2, \<i\. xii, No. 35; 
xiii, No. 37; xv, No. 4,"»; xvii, No, 41). — PitrchnMc] 

Tale University: 

Beport of Fmident* 1889. . 

Report of the Obnervatory, 1880-00. 
Jfew }'or/ — Acmleniy of Sciences. 

AnnaN, vol. iii, No. 3; iv, index; v, No8. 1-8. 

Trausiictjoas, vol, ix, Nos. 1-8. 
American Garden, vol. li, Nos. 1-3, 5-12. 
American Geographical Society: 

Bulletin, vol. xxi, No. 4 and supp.; xxii, Nos. 1-3. 
American Institute of Mining Bngineers: 

TrausHctious, vol. xviii. 
Americau Museum uf Natural History: 

Annnal Beport, 1880-90. 

Bulletin, vol. ii. Nos. 3. 4; iii-|- 
American Ornithologists* Union: 

The Ank, vol. vii. 
Am<>ncan Society of Civil Engineers: 

Proceedings, vol. xvi, Feb.-July, Sept. -Nov. 

Transactions, vol. xxi, Oct.-Dec; xxii; xxiii, July-Nov. 

Constitution and List, 1880. 
Central Park Menagerie: 

Rei)ort, IS.S9. 
Century Dictionary, pt.s. 7-16. (Purchat:.) 
Colombia College: 

School of Mines Quarterly, vol. xi, Nos. 2-4; xii, No. 1; contents 
and index to vols. i-x. 
Garden aud Forest, Nos. 96-148. 

Linnean Society: , 
Al..stract «•[ rrocceJiugs, 1889 DO. 
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Microscopical Society: 

Journal, toI. tI. 
Seienoe, toI. xt, xti. (PurchoH*) 

Torroy Botauical Club: 

Bulletin, vol. xvii, Nos. 1-7, 10-12. 

Memoirs, vol. i, No». 3, 4. (Purchnu .) 
Philadelphia — Academy of Natural Soieuces: 

FrooaedingB, 1880, pt. 8; 18B0, pt. I. 
Auorioftn Entomological Sooiety: 

Transactions, vol. xvi, No, 4; xvii, Nos. 1, 2. 
American Naturalist, vol. xsiii, Nos. 272-276; xxiv, Nos. 277-287. 

(FurchiMf.) 
American PUlotopbical Booiety: 

Prooeedings, toI. xxri; xxvii; zxviii, Koa. 132, 133. 
The Nantiluti. vol. iv, Nos. 1-8. {Purehtue.) 
Wapner Free Institute of Science: 

Transuctioiis. vol. ii. iii. 
Rocktsttr — ActtUemy of Scieuce: 

Prooeedings, vol. i, No. 1. 
iSocromealo— State Board of Health: 

Eleventh Biennial Beport. 
State Library: 

CataloK'ue, (icneral Department, 1889. 
State Mining Bureau: 

Annnal Beport of the State Mineralogist, ix. 
SaUm — Amwioan Aaeoeiation for the Advancement of Science: 

Proceedings, vol. XXXvUi. 
Essex Institute: 

Bulletin, vol. xxi, Nos. 7-1'-; xxii, Not*. !-.*{. 
•Sh/j JJiego — West American ScieutiHt, Noa. .'5Q-54. (Purcha»f .) 
San #Van«i«eo— Astronomical Society of the Pacific: 

Publications, vol. i. No. ff; ii, Nos. 6-11. 
Branch Hydrographic Office: 

Special Bulletin, 1890, Nos. 1-3. 
Free Public Library: 

Report of Trustees, 1890. 
Mechanics* Institute: 

Beport of the 24th Industrial Exhibition. 
Mercantile Library Association: 

.'iTth Annual Report. 
Odd Fellows' Library Association: 

35th Annual Beport. 
San Francisco Directory, 1880. {Purcha$e.) 
Technical Society: 

Transactions, vol. vi, Nos. 2, 3; vii, Nos. 1-3. 
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Zoe, vol. i, Nos. 1-9. {PurckoMr,) 
Santa Barbara— Sotnetj of NatnnU History: 
Bnlletin, vol. No. 2. 

SpriuQfietd — IHinois State Mtisetim of Natural History: 

Report of the Geologioal 8orv«y of Illinois, vol. Tii. 

St. Louin — Academy of Scienc-e: 

Charter. Lists, ttc, ISJK). 
MUaouri Botanical (tardeu: 

Firvt iLamial Beport of tho Dtreelw, 1889. 

Tb^iba— -Kansas Academy of Scionoe: 
Transaetions, toI. xi; xii, pt. 1. 
Washburn College Laboratory of Natoxal History: 
Bnlletin, vol. vii, No. 11. 

Trenton — The Micrn«jcope, vol. x, No. 1. 

Wtukimgton-^ \m*'T\caxk Monthly Microscopical Joornal, vol. xi, Nos. 1>7, 

'til, 

Aulhropologicnl Sc»ciety : 

American Anthropologist, toI. iii. 
Biological Society: 

Proceedings, toI. 
Bnrean of Ethuolof^y: 

Annual Rep«>rts, >». 

Bibliography of the Iroquoian Languages. 

Bibliogiaphy of the Mnskhogean Languages. 

Textile Fabrics of Ancient Pern. 

Tht' (^irciilnr, Sqtiare and Octagonal Earthworks of Ohio. 

Tiu' Prol)l)-iii of the Ohio Mounds. 
Burt-iiu of Navigation: 

Boles to PrcTcnt Collisions at Sea. 
Chemical Society: 

Bnlletin, N«»s. 4. ,5. 
Comntissinner of Navigation: 

Report. 1HS<>. 
Department uf Agriculture. 

Botanical Division, Bulletin, No. 8. 

Contributions from the U. 8. National Herbarium, No*. 1, 2. 

The .\gricultnra1 ( irn»«se8 and Forage Plants of the United States. 

Treatment of I'l.tnt I>i>.e,ist'S. 

Bureau of Auimal Iiuhi^try -.VuimHl Para!<ites of Sheep. 

Divisiun of Chemistry, Bulletin, Nos. 25-27. 

Experiment Station, Bulletin, Nos. 4-6; Fanners' Bulletin No. 2; 

Miscdianeous Bulletin, No. 2; Becord, vol. i; ii, Nos. 1-4. 
Journal of Mycology, toI. vi. No. 2. 
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DWision of Entomology, BuUetiu, Nog. 21, 22; Periodical BuUe- 
tin, Tol. it, No8. 6-12; iii, Nos. 1-4; Bibliography of Eoo* 
nomio Entomology. 

Division of Stntintios, Mi^cellanoons Report, No. 1; Report of 
Stati-,<irian, N. S., Nos. 6^-73; 73-7». 

Keport of the St-trftary, 1890. 
Department of the Interior: 

Annual Beports Coast Surrey, 1868, 1882. 

Rf ))<irt of Commissioner of Education, 1871, 1872, 1874. 

St'vt nth (VnsuH, (Vunpemlinni and Mi»rtality StAtistios. 
Geological Survey of the Territories — Hityden: 

Annual Reports, i, ii, iii. (Purchfu^r.) 
Department of State: 

Consalar Beports, Nos. 110-120; Index to Nos. 60-111. 

Special Consnlar Reports, Nos. JWi. 
Internutiotml Auu'riciin < 'oiiforenre: 

Reports au»l KecouinK'iulations, 
Interstate Commerce Comwi8»iou: 

Annual Beport, iii. 
National Academy of Seienoee: 

Memoirs, vol. iv, Nos. 1>10. 
Patent Office: 

Official Gazette, vols. 1-liii. 

Alpliabetieal List of Patentees, vols. xIvii-1. 

Annual Beport of Commissioner, 1888. 
Sniithsonian Institution: 

Report, 1HH<>, i, ii; 1887, i, ii. 

Contribntions to Knowledge, vol. xxvi. 

Reports, 18.31, 1856, 1870. {Purchtiw.) 
Treasury Department: 

Beport of the Secretary, 1880. 

Report on the State of Fiuanoes, 1890. 

Annual Rt jxtrt of tlic Dirrrtor of tlif Mint, 17, 18. 

Report on the i'roduclion of <iol(l and Silver, 18S!>. 

Summary Statement of Imports and Exports, 188ii-0U, Nos. 5-12; 
1880-91, Nos. 1-4. 
U. 8. Coast and Geodetic Survey: 

Bulletin, Nos. 14-18. 

Notice to Mariners, Nos, IS.*!, I J7, 128, 131, 133. 

U. 8. Commission of Fish and Fisheries: 
Bulletin, vol. vii. 
Albatross Explorations, 1888. 

n. S. Qeographioal Survey West of lOOtb Meridian: 
Beport, Tol. i. 
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U. 8. Geological Sun-ey: 

Anauid B«port, tiu, ix. 

Bnlletiu. vol. viii, Mo. M; ix, Nos. S5-64, 66. 

Moun.^r.iphs, i, XV, xvi. 
U. S. Hyilnigrftpbic- Office: 

Notice to Muriuers, ISW), Nos. l-'M, .H7-.il. 

Intoraationftl Marine Conference— 24 pamphlets. 
U. 8. National Mnaenm: 

Bnlletin, Noe. 33-38. 

Proceedings, vol. xii. 
U. S. Njival Observatory: 

Report of the Superiuteudeut, I8S9. 

American Ephemeris, 1883. 

Papers prepared for Ephemeris and Almanac, toI. ii, pt. 5; it. 
Wnshingt(U) Observations, 1884. 

Wnr Depart meat : 

Chief of Eujiiiu'tTs: 

Annnal Keport, 1889, pt4. i-iv. 

Index to Beports, toI. ii. 
Chief Signal Offic r: 

Report, ISsil. i. ii. 

Tri-tlaily Mt tiorolo^ic il IJt i ->nl. July-December, 1678. 
lieport of the Chief of Oriluaiue, lSvi>9. 
Report of the Actiug Judge Adyocate-General, 1889, 1890. 
Ofieial Army Register, Jan., 1890. 



Bufnot Airft- Instituto Geo^'rafit-o .\rgeut>no: 

Buletiu, Tumo viii, Not>. 1-4; ix, Nos. 10, 11; x, N«>s. 10- I'J; xi, 
Ko«. 1-3. 
Hnseo Maoional: 

Los Calmllos f<'>silf s de la Pampa Argentina, Suplementu. 
Socif'il.id Cientitiea Argentina: 

Aiiales, xxviii, Nos. ;i-6; xxix; xxx, Nos. 1, 2, 4, o; ludice Gen- 
eral, voU. i-xxix. 
(*onlo6a— Academin Nacional de Ciencias: 
Actas, Tomo ri and Atlas, 
lioletin, Tomo x. No. 3. 
La Flatn -Mini^tt're <U' Gon vern» iiM'nt: 
.A.uuuaire Statihtique, lii^^. 
Masee: 

Bapide Coop d*(Eil snr sa Fondation et son Development. 
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BRAZIL. 

Hio lie Janeiro — Observatorio: 

Berista, Anno iv, Noa. 10-12; v. Nos. 1-4, 6-9. 

Aniule*, Tome W, pt. 1, 2. 

Annnario, 1888-1890. 
Observatorio Met (•< ti 'h >^ico : 

Bf)It'tins Mcnsiu-, vol. iii. 
Sociedade de Gcugraphia: 

Berista, Tomo v, Noe. 3-5; vi, No«. I, 2. 
Sao Paulo — Commissao Oeogiaphiea e Geologica: 

Boletiin, Nob. 1-3. 

CHILI. 

Santiago — ^Dentsclier WiesenseliaftUeliw Vereim: 
Terhandlungen, Bd. ii, Heft 2. 
Oflcina Hidroginflcn de Chile: 

AnaiiMio Hidrografico de la Mariua de Chile, Afto xiv. 

ASIA. 

CETLON. 

Colombo — Royal Ahiiitic Society, Ceylon Branch: 

Jourunl, Nos. 1-4, 6-9; 1865-G; lS(i7-70; 1871-72; 1873, pt. 1; 
1874, pt. 1; Tol. vii, Noa. 24, 25, extra No.; vol. viii; ix; x, 
Noa. 34-36. 

Procee.liu;,'N 187.'? 1886. 

The Vcddjis (.f ('. ylou. 

Pauini'H Eight Bookii of Grammatical Sutras, vol. i, No. 1. 

CHINA. 

fihanghui—lUtyal Asiatic Society, Chiuu Branch: 
Journal, vol. xxiv, No. I. 

INDIA. 

Calctflto—Aaiaiic Society of Bengal: 

ProoeedinK's. ISsn, Nos. 7-10; 1S1M3. Nos. 17. 
Journal, vol. xliii. jit. 2, No. 1; xlvii, pt. 1, No. :i; Ivii, pt. '2. No. 
5; Iviii, pt. 1, No. 2, and Supp.; pt. 2, Nos.. .'1-5, and Supp. 
1, 2; lix, pt. 1, Noa. 1, 2; pt. 2,. Nos. 1, 2 and Supp. 1. 
Geological Survey of India: 

Pal«Doutolon^ica Indicft, ser. XIII, vol. iv. pt. 1. 
Rocords, vol. xxii. No. 4; xxiii, Noa. 1-3. 
Memoirs, vol. xxiv, pt. 2. 
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Qoyernment of India: 

Seientifio Honoirs of Sftnitnry CommiMion«r, iwrt t. 

JfailreM— GoTernment Central Mnseum: 

Ciitalo^^no of Batrnchia, Salientia and Apoda of Soothern India. 
Notes on the Tearl and Chank Fisheries. 

JAPAN. 

Tokio — I)cnts<-h>' (>('^<'llsi hnft ftir Natiir- uiiil Volkeuknnde Ostasiea^: 

Mitthi'UuiigfU, iiuud V, Hefte 43, 44. 
Imperial Univeraity: 

Calendar, 1889-90. 
Beiamological Society of Japan: 

Transactions, vol. xiii, pt. 2; xiv; xt. 

JAVA. 

BtUaria—K. Nntuurkundi^'e Verf'»'Jii'_;iiiL: in N«-sI.-Indi^: 
NiitunrkniKlit^'e Tijdschrift. I)»'p| xlix. 
Magut'ticftl aud Meteorologicul Observatory: 
Obserrations, vol. xi. 

Bainfall in the East Indian Archipelago, 1888. ' 

AUSTRALASIA. 

NEW SOUTH WALES. 

Sjfdntif — Anstralian Association for the Advancement of Science: 

Report, vol. i. 
An><.trfiliiiii Museum: 

Monn^Taph of tlu- Hinny Spouf^os. 
Catalugue of Auhtraliuu Birds, pt. I, Supp.; pt. 2. 
Becords, vol. i, Nos. 1-5. 
Report of Tmstees, 1889. 
Department of PuMic Instruction: 

Tcchiiic.il Kilncati«»n Series, No. 6. 
tiovt-rumeut .V^trononjor: 

Meteorological OliHtTvations, l.SSii. 
Rain, River, etc., Observations, 1889. 
Linnean Society of X. S. W.: 

I*roceedinj^'s. ^< r. 2, vol. iv, Nos. 2-4. 
Royal Soi-if>ty ..f N. S. W.: 

Journal aud I'roceediugs, voU. xii-xviii; xxiii. 
Catalogue, pt. 1. 




Digitized by Google 



ADDITIONS TO LIBRARY. 



II 



QUKEKSLAND. 

J?rj«6n«' — Royal Geographical Society of Australasia: 
Proi-eeilinRH and Transactions, vol. v. pt. 1. 

TowHtrHh — (ifologicnl Survey of Qnotnislaiul: 

Cieolom'i(;al Features of the Maekny District. 

Geological Observations — Isaacs, bultur uud Bowen Rivers. 

Report on the SeUbeim BiWer Mines. 

SOUTH AU8TBALIA. 

Adelaide— Bojal Soeiety of Sonlh Anfctxmlin: 

Transactions and Proceedings, toI. xi; xii; xiii, pt. 1. 

VICTORIA. 

JfefAoiirfM— Government of Victoria: 

Prodromns of the Zoology of Victoria, deeade zis. 
Second Systematic Census of Australian Plants, pt. 1. 
Report of tlie Trustees of the Public Library, Mnseum and Na- 
tioual (iallery, 1888. 
Royal Society of Victoria: 
Transactions, vol. i, pt. 2. 
Proceedings, new ser., vol. ii. 
Secretary for Mines: 

Annual Report. 1888. 

Reports of Mining Registrars, Quarter ended 30tli Sept., 3Ist 
Dec, 1889. 

Reports and Statistics, Quarter ended Slst March, 80th Jnne, 

1890. 

Zoological and Accliiuatisation Society: 
Annual Report, xxvi. 

NEW ZEALAND. 

M^c/^iwf/^o?i— Colonial Museum and Geological Survey of N. Z.: 
Annual Report, No. 24. 
Geological Report, 1888-80. 
Studies in Biology, No. 4. 

Catalogue of the Library. 

New Zealand Institute: 

Transactions and Proceedings, vol. xx, xxii. 
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EUROPE. 

AUSTKO-HUNGARY. 

B'*** — XAtnrf'/Mchf-iider Vereiii: 

V*ThAn41nnt«-n. Bainl xxvii. 

h^n' ht der Met eorulogiscUeu Couimidbiou, vii. 
A«'f>t^^>-K. UngftriMhe Geologi»clje Austalt: 

'lAhmberichte, 1888. 

XitcheilniigeD. Band ix. Heft 1. 

Xatelog. 1886- 1 SSS. 

P t'lt.nni Kozlfiny. Kot. t \ix, Fttsei, 11-12; xx, 1-10. 

it Tmlom.iuyos Akademiu: 
Almanmeh. 1800. 

Index to PatUoations, 1830-1880. 

Ertf^kezHsek, Kotet xviii, Nos. 6. 7; xix, No». 1-10. 

ilith. Enekf z''-< k. Kotet xiv. Nns. 2, 3. 
Ert»^^it>>. Koti't vii. Nos. 4-!»; viii, No8. 1-5. 
Kozlenienyek, Kutet xxiii, No. 4. 

Xonogmphia Chiysididarom orbis temrain aniTersi— Auctoro 
AlexMidro Moos^iry. 

Mathematiscbe nnd NatnrwissenseliAftliclie B«riehte ani Ungarn, 

Bniul vii. 
N«iiizeti Muzeu lu : 

Tctneaxetrajzi Fuzetek, rol. xli, No. 4; xiii, N»). 1. 
So«f te Hongrotae de G^ogiaphie: 

Bulletin, Tome xvii, No«. 9, 10; xviii. Nob. 1-6. 
T.il)l;izata— Adolf Toth. 
'VifOir — Acadi'iuip des S<-i»-iic (»s: 

Balletiu lutcruatioual, 1889, Nos. 8-10; 1890, Nos. 1-8. 
'•nB— Natnrviasenaehaftlieher Verein fttr Steiermark: 

]fittli«i]nngen. Heft xxvi. 
H'rwtariitMf't'it --S'wheabiiTiiischeT Verein fttr Naturwissenachaften: 

Vi'rhiuiilluiigoii nnd Mittlirilnngen, 'Tnhrgang xxxix. 
Pmif — K. H'lliiuisclu' (tt-sellschaft (l«-r Wisseiischaftan: 
Abliaudluu^tu, Fciige 7, Baud iii. 
Jahieaberichte, 1889. 
Sitsnngaberichte, 1889; 1890, No. 1. 
K. K. Sternwarte: 

luMdiiu-htun'^en. Jahr^'ang 50; Appendix znm 46, 47, 48. 
L.'ti>s. Nfiu' F<>l;,'f. Band x. 
Statistisches L'omuiis!:>iou: 
Handbaeh, 1887-88. 
frif <'e'— Society Adriatic* di Scienxe Naturali: 
BoUettino, vol. xii. 
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ITtm— Akademie der Wissenseliaften: 
Denkscbriften,' Band Iv. 

SitBnngsV)erichte, xcvii. Abt. i, Nos. 6-10; ii a, Nos. 8-10: n b, 
Nos. 8-10; iii. Nos. 1-10. xcviii, Abt. i, Noa. 1-3; iiA, N08. 
i-3; lib, Nus. 1-3; iii, Nos. 1-4. 

Register, No. 12. 
K. K. Qeologisohe BeichsanstAU: 

Jnlirbiuh, Band xxxix, Hefte ll-i; xl, H» fte 1-2. 

V.'rhaiullun^cn. ISSJI. X<.s. I:{-1H; 18M>, Nos. 1-13. 
K. K. N.it nrliistorisclu-^ II< ifmnsen in : 

Auuuieu, ilund iv, Nr. 4; v, Nr. 1-3. 
K. K. ZooIogiaohoBotanisohe Qesellsehaft: 

Verhandliingeii, Band xxxix. Nr. 4; si, Nr. 1, 2. 



Auvem^SixAH^ Boyale de G^ographie; 

Bulletin, Tome xiv, Nos. 1, 3; zv, No. 1. 

ArtoH — In>titnt Archeologiqne du Luxembourg: 

Auuales, Tome xxi; xxii. 
BrttXflf' S'n i.'tt' Hfli.;!' (li> Mirrosropie: 

Aiuiiilt's, Toin»' xii; xiii, fasc. 1-3. 

DuUetiu, vol. xvi, Nos. 1-3, 8-10; xv.i, No. 1. 
8oci^t6 Centrale d'Agricnltnre: 

Journal, Tome xxxvi, Noa. 7-12; xxxvii, Nos. 1, 3-0. 
8o€i«'tH Entouiologique de Belgiqae: 

Anunles, ToniP xxii; xxiii. 
Soci»'te Boyale Beige de (J«'ographie: 

Bnlletin, Tome xiii, Nos. 3-4). xiv, Nos. I, 2. 
Hooiet^ Boyale de Botaniqne: 

Tables (Ji'i.'l,!!. dn Bulletin, Tome i-xxv. 

8ociet«' Royale Muliirologique: 
Aninilos, Tonio xxiii. 

Pn»(''-i-V»'rbiiiix, Toiu*' xvii, Nos. 7-12; xviii, Nos. I-!). 

Lit-yt — Assiociution dea la^r-uit iirs: 

Annnaixe, ser. 6, Tome ii, Nos. 4, 5; iii, Nos. 1-3. 
BoUetin, Tome xiii. No. 7; xiv, N0.4. 1-A. 
BeTue Universellc des Minos, etc., ser. 3, Tome viii, Nos. 2, 3; ix, 

No^. 2, 3: X. No. 'A-, xi; xii, No. 1. 
8oci»'t»'' G«'oltigi(juc df BolgUjui*: 

Annales, Tome xiv, Liv. 2; xvi, Liv. 1; xvii, Ltv. 1, 2. 
SocietH Boyale dej Seienoes: 
M^moires, ser. 2, Tome xvi. 
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DEKMABK. 

t oi^nhtnj' u — Butaiiisk Forening: 

Botaniiik TidH«»krift, Bd. xrii. Nr. 3, 4. 

Sfeddelelser, Bd. ii, No. 4-«. 

Festiikrift. 1890. 
K. Dannke Vi<Iensk»t>frnes Selskab: 

Oversir't. lss'». No. 2, 3; 1880, No. 1. 
Natarhi«torii>k Foreuiug: 

Viden«kabelige Meddeleli»er. 1889. 

FesUkrift, 1833-1883. 

FRANCE. 

Socit't*' Linnt^euue Nurd ih- U France: 
Bulletin, Tome ix. Nns. 199-210. 

M<'ni')in-?*. Toiue vii. 

Aitif^r* — S'M-i.'-t'' il" KtuiU> S»ieiiti>jijne>: 

Bulleiju. Noiiv. S«^r., Auut^e xviii, 
i4M2vrr«— 8oci^tf dM Science* de ITonne: 

Bnlletin, toI. xliii. 
5or<f«a«x— Soeiete Linn^eune: 

I>rn(M>^.Vfrhnnx, vol. xlHi. 
('ofH — A<'ji<l<' luif Nat iiinnlc. 

Mt'-moiros, ISS'J. 
Soci^tf Linneenne d« Xormandie: 

Bnlletin, S^r. 4, toI. iii. 
Cktrbourg — Society Nationale des Sciences Naturelles; 

Mfmoiros. Toine xx%i. 
Dijon — Acnfl«'iuie di-< Scirnces, Art- vt Belles -I>-tt res: 

Mf'iuoire*. 8«-r. 4, Toiue 1. 
£i7/^— Societe Geologiqne dn Kord: 

Annates xvi. 
Lynn — Sot-ii'te Botani<}n< : 

Bnllt-tin. vol. vii. No>. 1-3. 
Xanry — Ai-ftdeinie de Stanisliis: 

M^iuoireti. Ser. .1, Tome vii. 
Society deii Sciences: 

BnlleHn, Ser. 2, Tome x, fase. *23. 

Bnlletin des Seances. Ire. Annee, Xom. 2-.'>; 2e Aunee, Nos. 3-5. 

Par** — Annales dp«i S< ieuces Naturelles, Ser. 7, Botanique — Tome xi; 

xii. N't-. I S; Zitol.M^'ii', Tome ix: x. Nos. 1-3. (ParcAoM.) 
jMuriiJil de (.'oiK'hylioloyie, Ser. 3, Tome xxix. 
ObservHttdre: 

Bapport Annuel, 18S9. 



Digitized by Google 




ADDITIONS TO LrlBRARY. 



Bevue InternaliouAle d« rElectrioit^, Tome ix, No. 95; x, Nob. 07-104, 

KM). lOS; \i. N,K I0!». 
Socit'tr A< a(lt^mi<|ne ludo-Chinoiae: 

M»'ui<»ires, Tonn^ 1 . 
Societe de (irognipUie: 

Compte Bendn, 1899, Noa. 15-17; 1800, Nom. 1, 3-15. 

Balletin, Tome x, Nos. 3, 4; xi, Noh. 1, 2. 
Socit'ti' Eutoraolojjiqnc de Franco: 

Dullt tin. ISSli, Nuti. 2.% 24; 1800, Noti. 1-U, 12 10. 
boci<'ti' Z<n(lo;^i(nu : 

IJnlletin. Tkiim' \iv. N»»s. 7-10; xv, Nos. l-li. 

Touloute — lit- V u f M y ct 1 1 o g i «i ue : 
Ann^ xii, No8. 45-47. 
8oci£te des Sciences Phyitiqnett et NaturelleM: 
Balleiin, Tome viii. 

(SEBMANY. 

Btrlin — Botanischer Vcrc-iii dor I'roviiiz Bruudeiilmrg: 

Verhaudluii^cti, Julirguug xxx, xxxi. 
Deutsche Geulogische Genellecluift: 

ZeitBchrift, Bimd xli; xlii, Hefte 1, 2; Begittter, Bande xxxi-xl. 
GeMellschaft fur Erdknnde: 

Verhaiidluiif,'iMi. Bd. \vi, Htftf !». 10; xvii, H< fto 1-7. 

Zf'its. hiift. Hd. wiv. Hi-ft«-.->. IJ; xxv, Hefte 1-4. 
(ieselliicUHft Niiturfor-scLeudi-r Freuude: 

Sitsnngaberichte, 1880. 
K. PtensaiBobe Akademie der Wiiwetiiicliaftett: 

SitsrongBberiohte, 1880, Nr. 30-53; 1800, Nr. 1-40. 

Ifofin— NntnrhistorisflitT Voreiu dor Prouss. Hhoinlaitde: 
Verhandlungeu, Bd. xlvi, Heft 2; xlvii, Heft 1. 

BrauntchtrfKi — Voroiu fur NatnrwMt»eU8chaft: 

.rahrehlieriohte. '1. 4. 

Brrmm — Naturwisv«-n-rliuftli( li< r Wreiu : 

Al>liaiidluiit;< ii. It.iud \i. lI»fto 1. '_». 

lirmUiu — Vereiu fur SchleHisicho lusoktoukuudo: 
Zeitechrift fur Entomoiogie, Heft 15. 

Z>reMlei»— Hedwigia, Bd. xxvi, Hefte 4-6; xxviii, Heft 6; xxix, Hefte 1-4. 
K. Mneenm: 

Berichto. Issr,-is,s7. 
Naturwis-^cnschiiftliclif (!» st lNclmft Isi?»: 

Sit/.uii'4s)M>ri( lito uud Abhaudluugeii, JuUrguug li>90, Jau.-Juui. 
Vereiu fur Irlrdkunde: 

Jahresberichte 7L 4-.~>, 6-7 nnd Nachtrag, 10-21. 
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/>nrM«jm— PoUiehia: 

Jahreiibericbte, xlTiii, No. 3. 
Emtlm — Nnturfor^chpn«lp GweUsohaft: 

Jfibresberichte, 74. 
l-Jrldinji ii — Physikaliticli'Mediciuische Societi&t: 

Sitsnngsberiehte, Heft 21. 
Frankfurt, o. M. — 8enokenbergiteli« Natniforgcheiide QeseUscbaft : 

Berichte, 1889, 1890. 
Ftankfurl^ a. Nntnr\vi<'<i'iiHchnftIich«T Vfrein dos RoRienin>,'n-Bezirks: 

Monatlich*' Mitt ln ilu ii«eu, .7ahru;niij^ v; vi, Nr. 6-12; vii, Nr. 1-3. 
8ocietutum Litterae, Jnhryuug i; iii, Nr. 7-12; iv, Nr. 1-3. 
tfiVMfN— Oberhessisohe 0«MU«eliaft fttr Nature nod Heilknnde: 

Beriohte, zxtH. 

OSitingeH — K. GesaU. d«r WissesadhafCan n. d. Qeorg - Angnsto - Univw- 

Nai-hrichtfii, ISSH. 
i/llntroic — Vereiu der Freuude der Nuturgetichicbte in Mecklenburg: 

Archiv, Jahrgaug 43. 
/fa//r— Academia Cewtaia Leopoldino*Caroliii(e: 

LeopoIdiiKi. Hfft \xv. 

Nova Acta, Band lii, Nr. .">; liii. Nr. 4; Iv, Nr. I. 
J/alU, U.S. — Naturwirisonschaftlicher Verein fur Sachstii und TUuriuyt-u: 

ZeilschrUt, net. 4, Bd. viii, Nr. 3-6; Her. 5, Bd. i, Nr. 1-3. 
Verein fttr Erdknnde: 

MittheilQugen, 1889. 
Hamburg — KaturhistoriHches Masenm: 

Mittboilunj^f n, Jabrj^aiij; vi, vii. 
UuuHovrr — Cieographische (.ieHellbchaft : 

Jahresbericht, viii. 
Natarhivtoriscbe QeMllsohaft: 

Jahresberichte, xxxviii, xxxix. 
Kiel — Nattirwis8cn8cnaftli( lter Verein fUr Schleewig^UoUtein: 

Schriftpn, Dd. viii, Htft 1. 

A'"«ij/j«/<' /"f/— Fischer»'i-V<'r<Mn <1(t Provinzen 0»t- und WestpreiiBsen: 
Berichte, l«89-90; KSJH>-yi. !\r. 1-3. 
Phy«ikaIieoh>OekonomiBohe QeseUschaft: 
Sohriften. 1888, 1889. 

£>attr/«Aaf— Botaniacher Verein: 
Bericht. zi. 

Lfipziff—K. S,ichsi-r1i. ru^cll-t Imft der Wissenschaftcn : 

Bericlit* uIm r <1ip Verhaudlungen, 1889. 2-4; 1890, 1. 

Kfu'i-it.r. !S|(» ISS.l. 
Vert'iu liir Erdkuuilt-: 



Mittheilungeu, 1889. 
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LUneburg — NaturwittaeuschHftlicher Verein; 

JfthfwiMriohte. U. 18. 

JahrMhefte, Y-Tiii, xi. 
Murbmrg — QesellKchaft nr Bafdiderang dM GMMnmtan NatnnritMii* 

Hchiiften; 

Sitzunxxberichte, 1^89. 
M uihauten — NaturwittMeuMohaftliche Vereiu : 

Uaber FraarbestAttnng. 
iffliieileii— K. Bayer. Akadamia dar WiaaaDacbaftan; 

Alinanach, 1800. 

Abbaudinngeii, Baud xvii, Heft 1. 

KitznngBberiohte, 1889, Heft 3; 1890, Uefte 1, 2. 
K. Stern warte: 

Maaa Aniialaii, Band i. 
iribMlcr— Weatfiaiaohan ProTiiislal>Varaiii fttr Wiaaanaeliaft nod Kutiat: 

Jahresberiohte, xvii. 
Pavau — NaturhistoriHi ht' Verein: 

Berirht, 1 888- 1889. 
Rtytfubury — NaturwiHtieuschaftliche Vereiu : 

Berioht, Haft 2. 

Stadtamh<>ff--~''BSM%anMclLtit Yaraia von Obnrpfals and Baganabnrg: 

Verhandlnngen, Band xliii. 
SteUin — Eiitoniologisiher Verein ! 

Zeitun^, JnhrgHDK •'>0. 
6'/u/<(/ar/— Vereiu fur Vaterlaudittcbe Naturkuude iu Wiirtteuiberg: 

Jahraahaft, xItI. 
If flrxftMr^Botaniaoha Inatitnti 

Arbaiten, Band iii. 
Unterfriiuk KreisHsobemvereina: 

Bericbt, vi. 

GREAT BRITAIN AND IRELAND. 

£e^(M<— Natural History- and Philoaopbioal Sociaty: 

Pntceedings, 1872-1870. 

Keport and Proceediugh, 1888-89. 
Natnnaisls* Fiald Clab: 

Annual Report and Prooeadinga, ear. % vol. iU, pt. 2, 3. 
SIrmtayAam— Natural HiHtory and Microsoopioal Sooiaty; 

Midland Natumlitit, vol. xiii, Nos. liff*164. 
Bristol — Naturalittth' Society: 

Proceedings, uuw ser., vol. vi, pt. 2. 
Can^ridgt — Fbiloaophioal Booiaty: 

Prooaadinga, vol. vii, pte. 1, 2. 
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Dmbtim'^Bojtl Dublin Society: 

Scientific PtDceedings, new fcer., vol. vi, pts. 7-9. 

Royal Irish Academy: 

Proceedings, ser. 'A, vol. i, pts. 1-3. 
Trau»ucti«>us, vol. xxix, pU. 1-13. 
"Canniiigham" Memoirs, Nob. i-t. 
Irish lis. Series, toI. ii, pt. 1. 
Todd Ix'ctnres, vol. i^ pt. 1; ii, pt. 2. 
Edinhuf'jh — Botauiml Society: 
Annual Reports, I. ,S S. 

Trauiiactiuns, vol. \; ni, Nu. 2; iv; v; x; xi; xvii, No. 3. 
Geological Society : 

Tnnsactions, vol. vi, No. 1 . 
Bojral Society: 

ProeeedingH. vol. xri. 
TrntiBactions, vol. xxxiii, pt. 3; xxxv. 
(f7<Mj;t>»r- Natural History Society: 

Proceedings and Tmnsftctions, new ser., vol. ii, No. 2; Hi, No. I . 
Philosophical Society: 
ProeeedingH, vol. xt. 
litv — Boyiil (lardens; 

bulletin, 18S7; ISSS; 1889; 18U0, Noa. 37-42, 44-»8, Appendix, 
i. iii. 

LeMrfoii— British Astronomical Astociation: 
Journal, vol. i. No. 1. 
Limean Society: 

Journal (Z. oiu.^y) vol. xx, Nos. 122-12ii; xxi, Nos. 133-135; xxiii, 
No8. Ul-UG. 

Proceedings, Session 1887-88. 
Royal Geographical Society: 
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